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The Africa Research In Sustainable Intensification for the Next Generation (Africa RISING) 
program comprises three research-in-development projects supported by the United States 
Agency for International Development (USAID) as part of the U.S. Government’s Feed the Future 
initiative.  
 
Through action research and development partnerships, Africa RISING is creating opportunities 
for smallholder farm households to move out of hunger and poverty through sustainably 
intensified farming systems that improve food, nutrition, and income security, particularly for 
women and children, and conserve or enhance the natural resource base. 
 
The three regional projects are led by the International Institute of Tropical Agriculture (in West 
Africa and East and Southern Africa) and the International Livestock Research Institute (in the 
Ethiopian Highlands). The International Food Policy Research Institute leads the program’s 
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Partners and their roles 
Name Acronym Ghana Mali Role/responsibility 
Government Ministries & Entities      
Ministry of Food and Agriculture MoFA +  Scaling-out SI technologies and establishment of R4D 
platforms 
Ministry of Health MoH +  Household nutrition R4D with UDS and IITA 
Ghana Health Services GHS +  Household nutrition R4D with UDS and IITA  
Veterinary Services Division  VSD +  Animal health, capacity building community health 
workers  
Institut d’Economie Rurale IER  + Socioeconomic and on-farm studies with ICRISAT 
Academic/National Research Institutions      
University for Development Studies UDS +  Research on livestock nutrition and human nutrition 
Graduate training and R4D  
Science and Technology Policy Research Institute STEPRI +  Policy review and analysis  
Institut Polytechnique Rural de Formation et de 
Recherche Appliquée Katibougou  
IPR-IFRA  + Polytechnic for rural education and applied research 
Kwame Nkrumah University of Science and Technology KNUST +  Graduate student training, research on soil water 
dynamics   
Animal Research Institute ARI +  R4D on livestock production (sheep and goats) with ILRI 
International Research Institutions      
International Crops Research Institute for the Semi-arid 
Tropics 
ICRISAT + + Sorghum/millet−groundnut R4D with IITA and SARI 
International Food Policy Research Institute IFPRI + + Surveys, and monitoring and evaluation 
The World Vegetable Center WorldVeg + + Lead R4D on vegetable production systems 
International Institute of Tropical Agriculture IITA + + Project coordination and R4D research on cereal−legumes 
International Livestock Research Institute ILRI + + Lead R4D on livestock, especially ruminants 
International Water Management Institute IWMI +  Lead R4D on water management 
Wageningen University and Research- The Netherlands WUR + + R4D on farming systems and graduate training 
International Center for Tropical Agriculture CIAT +  Research on land and soil management 
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Name Acronym Ghana Mali Role/responsibility 
Non-governmental Organizations      
Fédération Nationale pour l'Agriculture Biologique et 
Équitable  
FENABE  + Scaling-out, capacity building, community mobilization, 
on-farm research  
Association Malienne d’Eveil et de Développement 
Durable 
AMEDD  + On-farm field trials and household nutrition studies with 
ICRISAT 
CARE International CARE-MALI  + Disseminate Africa RISING validated technologies in 12 
watersheds that constitute 82 villages in Mopti region 
Private Organizations and Development Projects      
Community-based Organizations CBOs + + On-farm implementation of R4D activities 
Peace Corps Peace 
Corps 
+  Introduce Africa RISING Technologies to communities they 
work in 
WorldCover WorldCover +  Indexed based agricultural insurance. Co-sharing of 
farmers in some communities provides synergies. 
Unexplored potential for taking Africa RISING technologies 
to scale exists. 
Feed the Future Innovation Labs     
Sustainable Intensification Innovation Lab   SIIL +  Co-share materials, concepts, and approaches to 
conducting research (e.g. use of the Sustainable 
Intensification Framework) 
Soybean Innovation Lab SIL +  Sharing knowledge and approaches towards postharvest 
mechanization in communities 
Innovation Lab for 
Legume Systems Research 
ILLSR +  Acting as liaison between the Mission Office and the 
Innovation lab and conducting joint research activities 
Innovation Lab for Small-scale Irrigation ILSSI +  Co-location of sites with Africa RISING work and sharing 









This report covers implemented work and achievements on partner activities mapped out 
against outputs and outcomes in the Phase 2 project log-frame for the 01 October 2018 – 31 
March 2019 for the Africa Research in Sustainable Intensification for the Next Generation (Africa 
RISING) project in West Africa (Ghana and Mali).  
 
Recruitments: In November 2018, the project recruited a post-doctoral research fellow, Dr 
Abdul Rahman Nurudeen, to help lead and guide agronomic activities in the three northern 
regions of Ghana. In addition, a new bi-lingual Communication Specialist, Ms Wilhelmina Ofori 
Duah, commenced duty in January 2019 in Tamale, Ghana. She will support communication 
activities in both Ghana and Mali.  
 
Partnership engagements: Increasing the capacity of implementing partners in the project 
continues to be emphasized. Partners are reaching out to various other initiatives to ensure that 
their work gains visibility, impact, and scale. For example, strategic meetings have already been 
conducted with the Peace Corps of Ghana for potential scaling opportunities. Additionally, 
World Cover in Ghana, an International NGO dealing with farmer crop insurance, has been 
contacted for potential coverage of AR farmers that helps improve their resilience to weather-
related shocks. The team continues to explore potential linkages with farmer and women 
interest groups as candidates that can contribute to scaling-out validated technologies and 
practices. In Mali, strategic initiatives around partnerships with USAID mission scaling initiatives 
are underway (e.g. USAID horticulture scaling project and the USAID livestock scaling project). 
Furthermore, the United Nations Development Program (UNDP) is using the technology parks in 
Bougouni as sites for teaching farmers on improved land and water management practices. 
 
Ghana and Mali cross-country summary: Strategies used to promote knowledge sharing and 
dissemination among scaling actors include: (1) conduct of field days in both Ghana and Mali; (2) 
the community-based technology park approach initiated in Ghana and adapted in Mali; and (3) 
exploration on the potential role of ICT for knowledge sharing and technology dissemination 
Ghana.  
 
Research and development activities implemented during the reporting period aimed to achieve 
the following: 
1) Identify research products for more productive, intensive, diverse, profitable, and 
resilient crop (cereals, legumes, and vegetables); livestock (sheep, goats, cattle, poultry, 
and pigs); and integrated crop–livestock farming systems and disseminate to farmers 
through development partners; 
2) Develop integrated management practices and innovations to improve and sustain 
productivity and ecosystems services of the soil, land, water, and vegetation resources 
and disseminate with farmers and development partners in the intervention 
communities; 
3) Develop improved technologies, innovations, practices, and habits to increase 
production and consumption of safe, diverse, and more nutritious food for farm 
families, especially women and children and disseminate in partnership with research 
and development partners; 
4) Advocate enabling policies and institutional arrangements to increase participation of 
farm families, especially women and youth, in the output and input markets and 
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decision-making for implementation by national governments, policy makers, and 
development partners; 
5) Provide options to expand accessibility of production assets and increase participation 
in household decision-making by disaggregated groups by gender; and 
6) Develop knowledge-sharing centers (physical structures) and learning alliances within 
existing local and regional institutions. Policy and institutional barriers to equitable 
access to production assets and markets by women and youth in Ghana and Mali are 
presented.  
 
A “Handbook of agricultural sustainable intensification approaches for farmers in West Africa” is 
currently being drafted. The outline of the handbook was developed, and book chapters were 




Implemented research by country  
In Ghana, a country project brief has been developed and can be accessed at: http://africa-
rising-wiki.net/images/5/57/Ghana_0605.pdf. 
 
1. Activities in Ghana are building on previous efforts reported in the past reporting cycle. 
The quarterly activities highlighted the conclusion of research activities pertaining to 
agronomy of cereal-legume cropping systems notably cowpea living mulch, maize leaf 
stripping, and groundnut spacing. The reduced labor demands allow for easier adoption 
and offers more time for alternative livelihood options for smallholder farmers.  
2. The project benefited from its collaboration with the Youth Mappers from the 
University of Cape Coast to geo-reference all Africa RISING trials and map out the 
activities that help to identify specific crop locations, acreages, and farm sizes.  
3. Thirty (30) improved feed troughs were designed and were demonstrated in the three 
intervention communities (Duko and Tibali, Northern region; Gia, Upper East region). 
Training was also conducted on the design of the improved feed troughs. Fifty-nine (59) 
people were trained including selected farmers and 29 youths from Youth 
Empowerment for Life (YEfL), an NGO based in Tamale, Ghana. Data collected from the 
use of the improved feed troughs compared to the traditional feed troughs showed that 
about 35% and 25% of feed was saved in Duko and Tibali, respectively. In Ghana, 
improved feed rations have increased reproduction rates, reduced mortality, and 
increased household income. This was a result of farmers’ behavioral change through 
adapting feed rations to their own conditions an aspect that imparts sustainability.  The 
activity on efficient feed utilization through improved feed troughs was based on 
success stories of similar interventions by the Africa RISING project in Ethiopia. Results 
from monitoring of the use of the improved feed troughs in four sites in Ethiopia 
showed that it saved 27% of the cereal and legume residues offered to the animals 
compared to the traditional feed troughs.  
4. Vegetable varietal trials on three vegetable crops (tomato, pepper, and onions) were 
conducted in five lead farmers’ hubs within two communities (Tekuri and Nyangua). 
Seed kits were also distributed to 150 non-lead farmers within Gia, Bonia, and Duko 
communities who implemented variety demonstrations on their own farms or vegetable 
hubs. Vegetable activities are increasingly the most integrative activities collaborating 
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with nutritional messaging, soil and water resources management, and livestock 
production. 
5. Work on the seasonal calendars was concluded successfully and the ICT work, in 
collaboration with the ESOKO platform for delivery of agronomy, weather and 
information services, is going on well. 
6. Individual and group trainings were an integral part of project activities during the 
reporting period. Fourteen (14) graduate students jointly supervised by staff of Africa 
RISING and national or international universities were attached to the project for their 
dissertation research.  
7. A gender training manual was released: Gender Analysis in Farming Systems and Action 
Research: A Training Manual: https://hdl.handle.net/10568/100149. 
 
In Mali, a country project brief has been developed and can be accessed at: http://africa-rising-
wiki.net/images/5/51/Mali_1704.pdf. 
 
1) Different fertilizers, which combined both organic (cow and poultry manure) and 
inorganic sources were applied on three sorghum varieties (Soumba, Fadda, and Tieble). 
These were evaluated for increased productivity (grain and biomass), with the biomass 
production targeted as a source of livestock feed. Grain yield varied significantly among 
the varieties, fertilizer treatment, and sources applied across the sites. Fadda recorded 
the highest grain yield over Soumba and Tieble in the three experimental sites (Bamako, 
Bougouni and Koutiala). Data from experimental stations, along with rainfall gradient, 
will be used to calibrate and validate two widely used crop models (APSIM and DSSAT) 
against crops responses to type of fertilizer application. 
2) A field study was conducted to assess the impact of land management practices on crop 
performance, water table level, run-off, and soil moisture conditions. Productivity data 
highlighted that intercropping of soybean and sorghum increased sorghum growth and 
yield. Pure sorghum grain yield was 1138 kg per hectare and intercropping with soybean 
yielded 2325 kg per hectare. Application of organic manure increased cotton yield by 
25 % and biomass yield by 30 % both at p<0.05. The application of contour bunding (CB) 
reduced run-off coefficient from 36.84 % to 19.47 %. CB technology increased water 
table, the distance of groundwater to soil surface to 2.61 m, from 4.58 m in the non-CB 
plot. With the application of CB, the average ground water level reached a depth of 1.02 
m at the outlet of the watershed at the end of September 2018. CB application 
increased soil moisture in the horizon 0 to 100 cm by 20 % at the end of October 2018. 
In addition, the CB technology increased Gliricidia sepium and -eucaena leucocephala 
growth planted at the crest of CB. Gliricidia height, diameter, and crown radius were 
increased by (+35 %), (+25 %), and (+40 %) respectively and the respective increase for 
Leucaena was (+58 %), (+69 %), and (+50 %).  
3) An improved feed trough was designed, and a prototype was manufactured based on 
specifications from Africa RISING Ethiopia. Forty-five (45) units of the improved feed 
troughs have been constructed and 45 farmers have been trained on the use of the 
troughs in the three intervention communities (M’Pessoba, Sirakele, and Zanzoni).  
4) A survey on the effect of feed and health intervention for improved small ruminant 
production in southern Mali on gender and household nutrition was conducted in 
December 2018. Two intervention communities (Sirakele and Zanzoni) in Koutiala 
district, where the pilot study on feed and health intervention is located, were targeted. 
Preliminary analysis of the data collected is underway. 
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5) Africa RISING validated technologies have been widely utilized by bilateral projects in 
Mali. In October 2018, a collaborative agreement was signed between ICRISAT and CARE 
Mali to disseminate Africa RISING validated technologies in 12 watersheds that 
constitute 82 villages in Mopti region. The project started in November 2018. In the 12 
watersheds, technology parks will be established along with implementation of 
technologies to reach a total of 7,500 farmers. Presently, discussion is ongoing among 
ICRAF, ILRI, ICRISAT, CARE-MALI, and USAID Mali mission to prepare a long-term 
research for development proposal to scale-out Africa RISING validated technologies 









































The United States Agency for International Development (USAID) is supporting multi-
stakeholder agricultural research projects to sustainably intensify key African farming systems as 
part of the US government’s “Feed the Future” (FtF) initiative to address global hunger and food 
security issues in sub-Saharan Africa (SSA). IITA is the lead institute for developing and 
implementing the Sudan-Guinea savanna zone project of Africa RISING. The project primarily 
focuses on the maize/rice-legume-vegetable-livestock and sorghum/millet-legume-vegetable-
livestock farming systems in the Guinea and Sudan savanna ecological zones of the West African 
region using northern Ghana and southern Mali, respectively, as representative implementation 
sites. Thus, technologies and practices developed from Africa RISING research at the project 
sites in Ghana and Mali to reduce poverty, food insecurity, and environmental degradation can 
also be used in other countries with similar biophysical and socioeconomic conditions within 
and outside the West African region—providing international public goods.  
 
Phase 1 (1 October 2012 to 30 September 2016) of the USAID-funded Africa Research in 
Sustainable Intensification for the Next Generation (Africa RISING) project in West Africa (WA) 
was implemented in 25 intervention communities in northern Ghana and nine villages in the 
Bougouni and Koutiala districts of the Sikasso Region in southern Mali under the title 
“Sustainable intensification of key farming systems in the Guinea-Sudano-Sahelian Zone of West 
Africa”.  
 
Phase 2 (1 October 2016 to 30 September 2021) of the WA project was launched in February 
2017. The workplan is organized around 21 activities under 11 outputs to achieve four outcomes 
(Appendix 1). Implementation is being guided by achievements and lessons from Phase 1. There 
is, however, a shift in approach from research-for-development (R-4-D) in Phase 1 to research-
in-development (R-in-D) in Phase 2.  
 
This report presents progress on implementing activities listed under the various outputs in 
Appendix 1 for the period 01 October 2018 through 31 March 2019. It builds on the technical 
report for the periods 01 October 2017 to 31 March 2018 and April 2018 to September 2018. 

















Implemented work and achievements 
Outcome 1: Farmers and farming communities in the project 
area are practicing more productive, resilient, and profitable and 
sustainably intensified crop–livestock systems linked to markets 
Output 1.1: Research products for more productive, intensive, diverse, profitable, 
and resilient crop (cereals, legumes, and vegetables); livestock (sheep, goats, 
cattle, poultry, and pigs), and integrated crop‒livestock farming systems are 
identified and disseminated to farmers through development partners 
 
Activity 1.1.1: Test and disseminate a combination of climate-smart crop varieties and 
agronomic practices to increase and sustain food and feed production 
 
Sub-activity GH111A: Test, disseminate, and adapt crop, livestock, and integrated crop–livestock 
technologies and practices to increase and sustain productivity of smallholder crop–livestock 
farming systems 
The IITA-led activity consists of three sub-sub activities in Ghana: 
• Sub-activity GH111A-1801: Variety and planting density effects on grain and fodder yield and 
quality of groundnut (Reported in previous reporting cycle, completed this reporting 
period) 
• Sub-activity GH111A-1802: Leaf stripping to maximize food and feed yields from maize-based 
cropping systems (Reported in previous reporting cycle, completed this reporting period) 
• Sub-activity GH111A-1803: Cowpea living mulch effect on weed control, soil properties and 
maize yield (Reported in previous reporting cycle, completed this reporting period) 
 
Partners 
Africa RISING collaborates with the Department of Agriculture in implementing all research 
activities (researcher-farmer and farmer manage trials) in all intervention communities in the 
Northern Region, Upper East Region, and the Upper West Region. The project also partners with 
the University for Development Studies (UDS) for training of graduate students. Currently the 
project has four graduate students registered with UDS under research activities GH111A-1801 
– 1803. The Animal Science Department of UDS helps implement the feeding trial and fodder 
quality analysis of research activities GH111A-1801-1802. In addition, the project works with 
farmer groups in all the intervention communities. Where such group does not exist, Africa 
ARISING farmers are encouraged to form one. These farmer groups participate in all research 
activities carried out in their communities. 
 
Implemented work and achievements 
Community field days were organized for both beneficiary and non-beneficiary farmers to assess 
the performance for improved groundnut varieties and plant densities. Details of the results 
from the farmer field assessments were presented in the previous reporting cycle.  A summary 
of key findings was that the community field days were held in 12 communities in northern 
Ghana with 644 farmers and 358 youths from six agricultural educational institutions. The 
average number of male farmer participants (355) at the 2018 crop-livestock community field 
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days were more than the female farmers (289). There was a fair representation of men, women, 
and youth which allowed the project team to tease out critical aspects for all the five domains of 
the Sustainable Intensification Assessment Framework (SIAF), namely productivity, 
environment, economic, social and human domains. The results of the field day participatory 
exercises are further presented in this Report and a publication of the work is under 
preparation. 
 
Table 1: 2018 crop-livestock trials in community technology parks in northern Ghana 
 
 
Data collection and research for this activity were concluded, and a draft manuscript is being 
prepared for journal publication. Data were collected from the three crop-livestock research 
activities conducted during the 2018 cropping season. The crop-livestock research activities 
included: (1) Variety and planting density effects on grain and fodder yield and quality of 
groundnut (GH111A-1801); (2) Leaf stripping to maximize food and feed yields from maize-
based cropping systems (GH111A-1802); and (3) Cowpea living mulch effect on weed control, 
soil properties and maize yield (GH111A-1803). The trials are represented in Table 1. 
 
Sub-activity GH111A-1801: Variety and planting density effects on grain and fodder yield and 
quality of groundnut 
Research design, data collection, and results 
A recent expert consultation by the ICRISAT-led Groundnut Scaling project and N2Africa project 
showed that there is limited quantitative data on planting densities for groundnut varieties in 
northern Ghana (Nurudeen Abdul Rahman, Personal Communication). A joint research activity 
was conducted on-farm to evaluate the effect of variety and plant density on groundnut yields, 
weed control, fodder quality, and growth performance of small ruminants in the three northern 
regions of Ghana as depicted in Table 1. Yield data were collected from the two middle rows of 
experimental plots for all the experiments. The harvested samples from the experimental plots 
were oven dried at 65°C to the required moisture content before measuring yield. The results 
from the experiments are included in this report.  
 
Technology parks and results summary 
A split plot design with four communities as replicates per region was used. The main plots 
comprised of six improved groundnut varieties, namely: Chinese, Yenyenwoso, Samnut 23, 
Azivivi, Mani pinta, and Samnut 22. The sub-plots were plant densities at four spacing levels: 30 
cm x 15 cm, 45 cm x 15 cm, 60 cm x 15 cm and 75 cm x 15 cm. Grain and fodder yield and weed 
biomass at harvest were measured. The interaction of variety and plant density did not affect (P 
> 0.05) grain, fodder, and weed yields (Table 1). Groundnut varieties affected grain and fodder 
yields in the three regions (Table 2). Mani pinta, Samnut 22, and Yenyawoso were among the 
highest grain and fodder yielding varieties across the three regions. Plant density had significant 
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effect on grain, fodder, and weed yields in all regions (Table 2). Grain and fodder yields declined 
while weed biomass increased with wider spacing. Generally, Chinese, Mani pinta and 
Yenyawoso were the most preferred groundnut varieties across the three regions of northern 
Ghana because of their higher yields and adoptability to the local environment (Figure 1). 
Similarly, planting groundnut at 30 cm x15 cm was the most preferred plant density for 
groundnut production across the three regions of northern Ghana because of its ability to 
suppress weeds, conserve soil moisture, decrease soil erosion due to increased ground cover, 
(18) and increase yield (Figure 2). 
 
Upscaling and results summary 
Eighteen (18) farmers hosted the demonstration of plant density effect on grain and fodder 
yield and quality of groundnut on 0.4 ha of land (See previous Technical Report: April 2018– 
September 2018 Technical Report). A randomized complete block design (RCBD), with focus on 
plant densities as treatment, was used for the upscaling demonstration. A farmer was 
considered as a replicate in this trial. Focus group discussions (FGDs) were organized for these 
farmers to assess the sustainability of optimal plant density with the traditional practice using 
the SIAF (Musumba et al., 2017) during the community field days.  
 
The results on the effect of plant density on groundnut from the farmers’ fields confirm the 
results from the technology park. Widening groundnut spacing from 30 cm x 15 cm to 75 cm x 
15 cm decreased grain and fodder yields of groundnut while weed biomass increased (Table 3). 
Both male and female farmers across the three regions of northern Ghana scored planting 
groundnut at 30 cm x 15 cm higher than the traditional method of planting groundnut with 
respect to productivity, economic, environment, and human domains of the SIAF (Figure 3). 
However, the social domain score for planting groundnut at 30 cm x 15 cm was lower compared 
with the traditional method (Figure 3). This may be due to higher labor demands, especially at 
the time of establishment.  
 
This sub-activity is conducted in collaboration with UDS to assess the quality of groundnut 
haulms as animal feed. After harvesting, the grains from the farmers’ fields were collected 
according to plant density (30 x 15, 45 x15, 60 x 15 and 75 x 15 cm2) for a small ruminant feeding 
trial at Tibali, Doku, and Tingoli communities in the Northern Region. The objective of the study 
was to determine the effect of groundnut plant density on the haulm quality and growth 
performance of small ruminant. An RCBD was used with the three communities as replicates. In 
each community, a farmer with five sheep was randomly assigned to each treatment making a 
total of four farmers per community. The sheep were fed for 43 days and the feed was offered 
as a supplementary diet in morning (8:00 AM) before the animal were let out to graze the 













Table 2: Groundnut grain, fodder, and weed yields as affected by variety and plant density 






  Grain Fodder Weed   Grain Fodder Weed   Grain Fodder Weed 
Variety (V) 
           
Chinese 609.8 1892.9 1225.0 
 
688.7 943.5 454.4 
 
497.7 1381.1 525.0 
Yenyawoso 638.3 2075.1 1287.5 
 
927.9 1498.8 405.6 
 
667.7 2177.6 593.8 
Samnut 23 452.2 1701.4 1581.3 
 
645.8 1128.6 461.9 
 
574.9 1369.9 712.5 
Azivivi 840.7 3830.3 1518.8 
 
828.0 1915.2 493.8 
 
500.5 1858.0 643.8 
Mani pinta 1011.4 4396.5 1331.3 
 
948.4 2337.0 388.8 
 
686.0 2454.4 631.3 
Samnut 22 816.2 4426.3 1025.0 
 
852.9 1893.6 371.9 
 
698.1 2641.6 625.0 
1s.e.m. 89.00 213.49 122.59 
 
88.30 178.10 53.53 
 
38.86 192.68 69.81 
P-value 0.007 <.0001 ns2 
 
ns 0.0005 ns 
 
0.004 0.0009 ns 
Spacing (S, cm2) 
           
30x15 971.9 3881.5 625.0 
 
1019.0 1975.5 298.3 
 
888.9 2611.3 483.3 
45x15 748.6 3383.9 1308.3 
 
847.5 1659.6 407.5 
 
673.6 2356.1 570.8 
60x15 623.8 2487.7 1641.7 
 
741.7 1481.5 496.7 
 
524.3 1757.6 654.2 
75x15 568.2 2461.9 1737.5 
 
652.9 1361.3 515.0 
 
329.9 1196.8 779.2 
1s.e.m. m57.86 205.15 87.99 
 
41.93 77.88 31.75 
 
28.12 136.92 56.17 
P-value <.0001 <.0001 <.0001 
 
<.0001 <.0001 <.0001 
 
<.0001 <.0001 0.0038 
V*S 
           
P-value ns ns ns   ns ns ns   ns ns ns 
1Standard error of mean, 2P > 0.05 
 
Table 3: Groundnut grain, fodder, and weed yield as affected by plant density 
  Northern   Upper East   Upper West 
Spacing (S, cm2) Grain Fodder   Grain Fodder   Grain Fodder 

























P-value <.0001 <.0001   <.0001 <.0001   0.0043 <.0001 
1Standard error of mean 
 
Feeding groundnut haulms (from the 30 x 15 cm2 plant spacing) to the sheep reduced (P < 0.01) 
feed intake but increased (P < 0.05) weight gain and average daily weight gain of the sheep 
compared with those fed from the other plant spacings (Table 4). This shows that the sheep fed 
with haulms from 30 x 15 cm2 reduced the deposition of recalcitrant fibers and increased 
digestibility. And given that ruminants eat to meet their requirements, they tend to eat less 











Table 4: Feed intake and growth performance of sheep as affected by groundnut plant spacing 
Spacing (cm2) 
Feed intake Initial weight  Final weight  Weight gain Average daily weight 
gain (g/day) (kg) 
30x15 2.0 21.1 23.4 3.4 79.2 
45x15 2.1 21.0 22.2 2.2 52.0 
60x15 2.2 18.9 22.1 2.1 49.8 
75x15 2.3 19.3 21.8 1.8 42.0 
1s.e.m. 0.04 0.94 0.31 0.24 79.20 
P-value 0.0010 0.0600 0.0080 0.0100 0.0100 
1Standard error of mean 
 
 













Figure 3: Farmers’ assessment of planting groundnut at 30x15 cm2 spacing relative to traditional 










Sub-activity GH111A-1802: Leaf stripping to optimize food and feed from maize-based cropping 
systems 
Research design, data collection, and results 
Feed shortages during the cropping season constrain ruminant production in small-scale crop-
livestock production systems in northern Ghana. Leaves stripped from maize plants after 
tasselling or silking could provide feed during the cropping season without compromising grain 
yield, but there is limited quantitative data on the practice in Ghana. The effect of leaf-stripping 
and maize maturity-type on grain and fodder yields of maize was evaluated on-farm in northern 
Ghana. The trial was conducted in four communities in each of the three northern regions (See 
Table 3 of April 2018 - September 2018 Technical Report). The stripped maize leaves from the 
above experiments were dried and analyzed in the laboratory to determine the effect of leaf 
stripping on nutrient composition of different maize-maturity types (Abtontem, Obatanpa, and 
Omankwa) at silking and tasselling. 
 
Technology parks and results summary 
For the technology parks, a 3x3 factorial treatment combination in a RCBD with four 
communities as replicates per region was used. The treatments included leaf stripping at three 
levels (control or no leaf stripping, leaf stripping at 50% tasselling, and leaf stripping at 50% 
silking) and three maize maturity types (Extra early: Abontem; Early: Omankwa; and Medium: 
Obatanpa). Grain, stover, and striped leaves (feed) yields were measured. Community field days 
were organized for both beneficiary and non-beneficiary farmers to assess their performance for 
the leaf stripping and maize maturity-types. 
 
The interaction of leaf stripping and maize maturity-type was not significant on grain, stover, 
and feed yields (Table 4). Similarly, leaf stripping did not have any effect on (P>0.0) grain, stover, 
and feed yields across the three regions (Table 5). However, maize maturity-types had 
significant effect on stover yield across the three regions (Table 5). Planting medium-maturing 
maize type increased stover yield relative to the other maturity-types. The majority of the 
farmers across the three regions of northern Ghana preferred maize leaf stripping at silking 
(Figure 4).  Farmers attributed their choice for leaf stripping at silking to the ease of identifying 
lower leaves below the maize cobs and abundant feed for livestock feeding during the rainy 
season. Similarly, most farmers across the three regions preferred Abontem and Omankwa 
maize varieties because they mature early and have good grain yield. 
 
Upscaling and results summary 
Ninety (90) farmers hosted the demonstration of maize leaf stripping to optimize food and feed 
yields in maize-based cropping systems on 0.4 ha of land. A RCBD with three leaf stripping 
systems (control, leaf stripping at 50% tasselling, and leaf stripping at 50% silking) as treatment 
were used for the demonstration. A farmer was considered as a replicate in this demonstration. 
Generally, results from the farmers’ fields showed a similar trend as the results from the 
technology park (Table 6). However, in the Northern Region, the results from the male farmers 
showed that stripping maize at both tasselling and silking reduced (P = 0.05) grain yield (Table 
6). Similarly, the results from the female farmers in Upper West also showed that stripping 
maize leaf at tasselling reduced (P<0.05) grain yield relative to the control (Table 6). Considering 
that these were within farmers’ fields, it portrays results that are contrary to what was seen in 
the technology park within the same community. It is possible that it could be a difference in 
management by farmers. During the stripping in the scaling portions, they could have included 
physiologically active leaves, which had not deteriorated enough, and this may have resulted in 
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less photosynthesis and substrate transmission for grain filling. Thus, the observed results led to 
a yield penalty. 
 
Table 5: Maize grain, stover, and feed yield as affected by leaf stripping and maize maturity-
types in northern Ghana (Technology park) 
Leaf Stripping 
(LS) 
Northern    Upper East   Upper West 
Yield (kg/ ha) 
Grain Stover Feed 
 
Grain Stover Feed 
 
Grain Stover Feed 
Control 3164.4 5002.2 - 
 
1711.2 2700.0 - 
 
2696.7 3730.0 - 
50% tasselling 2703.3 4693.3 4073.3 
 
1754.7 2950.0 3633.3 
 
2284.4 3117.8 1711.1 
50% silking 2545.6 4481.1 5432.2 
 
1535.7 2422.2 3950.0 
 
2938.9 3554.4 1783.3 
1s.e.m. 222.51 301.12 459.03 
 
171.39 221.33 260.03 
 
193.22 303.41 136.01 
P-value ns2 ns ns 
 
ns ns ns 
 
ns ns ns 
Variety (V) 
           
Abontem 2817.8 3914.4 4021.7 
 
1885.3 2272.2 3500.0 
 
2524.4 2762.2 1388.3 
Omankwa 2994.4 4168.9 4553.3 
 
1889.1 2527.8 3808.3 
 
2856.7 3185.6 1610.0 
Obatanpa 2601.1 6093.3 5683.3 
 
1227.1 3272.2 4066.7 
 
2538.9 4454.4 2243.3 
1s.e.m. 222.51 301.12 562.19 
 
171.39 221.33 318.47 
 
193.22 303.41 166.58 
P-value ns <.0000 ns 
 
0.0159 0.0107 ns 
 
ns 0.0017 0.0068 
LS*V 
           
P-value ns ns ns   ns ns ns   ns ns ns 
1Standard error of mean, 2P>0.05 
 




Female    Male 
Yield (kg/ha) 
Grain Stover Feed   Grain Stover Feed 
Northern 
       




50% tasselling 1325.8 1378.2 1345.3 
 
1179 1528.5 1120.3 
50% silking 1477.8 1423.7 1245 
 
1158.7 1388 1044.7 
1s.e.m. 145.78 206.38 120.27 
 
73.269 89.763 50.221 
P-value ns2 ns ns 
 
0.0508 0.0022 ns 
Upper East 
       




50% tasselling 1401.5 1732.1 1771.8 
 
1346.7 2494.9 1890.8 
50% silking 1575.9 1550.6 1585.5 
 
1437.7 2695.6 1680.2 
1s.e.m. 188.98 120.97 64.563 
 
86.226 148.15 86.943 
P-value ns ns ns 
 
ns ns ns 
Upper West 
       




50% tasselling 1681.4 1137.3 695.65 
 
1528.6 1865.1 810.85 
50% silking 1976.4 1248.4 838.87 
 
1645.3 1771.9 766.61 
1s.e.m. 121.64 109.6 130.5 
 
82.69 72.317 44 
P-value 0.0477 ns ns   ns ns ns 



















Leaf stripping by maize-maturity types interaction and its main effects had no significant effect 
on crude protein, neutral detergent fiber, acid detergent fiber, metabolizable energy, and in 
vitro organic matter digestibility (Table 7).  However, the crude protein content of maize leaf 
met the minimum crude protein requirement for body maintenance of ruminants (NRC, 2006). 
This indicates the potential of maize leaf stripping as feed for ruminants, especially during 
periods of feed scarcity in the rainy season. 
 
Table 7: Maize leaf nutrient composition as affected by leaf stripping and maize maturity-type  
Crude protein 2NDF 3ADF 4ME 5IVMOD 
Leaf stripping (LS) (g/kg) 
Control - - - - - 
50% tasselling 92.9 77.2 51.9 10.4 48.5 
50% silking 98.2 74.9 51.0 10.8 47.7 
1s.e.m. 6.26 3.25 2.98 0.4 0.87 
P-value ns ns ns ns ns 
Variety (V) 
     
Abontem 93.2 75.4 51.0 10.4 47.3 
Omankwa 93.3 79.3 54.1 10.4 47.6 
Obatanpa 100.2 73.5 49.3 11.0 49.5 
1s.e.m. 6.60 4.00 3.60 0.43 0.98 
P-value ns ns ns ns ns 
LS*V 
     
P-value ns ns ns ns ns 
1 Standard error of mean; 2Neutral detergent fiber; 3Acid detergent fiber; 4Metabolisable energy and 5In 
vitro organic matter digestibility 
Reference: National Research Council (NRC), 2006. NRC Nutrient requirements of small ruminants. 
Washington, DC 
 
Sub-activity GH111A-1803: Cowpea living mulch and maize maturity type effect on yield and 
weed control in maize-based cropping systems 
Research design, data collection, and results 
Maize (Zea mays L.) is a major cereal crop in West Africa, accounting for slightly over 20% of the 
gross domestic production in the sub-region1. Grain yields on farmers’ fields are low due to 
several biophysical and socio-economic factors, including low and erratic rainfall, low soil 
fertility, and weed infestation. Living mulch of legumes conserve soil nutrients, increase organic 
matter, and reduce soil erosion and weed pressure2. This study evaluates the hypothesis that 
cowpea living mulch can significantly improve soil properties, reduce weed infestation, and 
increase maize yield under the Guinea-Sudano savanna conditions of West Africa. The trial was 
conducted in four communities in the three northern regions of Ghana, as previously reported.   
 
A 4x3 factorial treatment combination in RCBD replicated in four communities per region was 
used. Treatments involved four cowpea living mulch (Control or no living mulch, cowpea living 
mulch same day with maize, cowpea living mulch 1 week after maize, and cowpea living mulch 2 
weeks after maize) and three maize maturity types (Extra early: Abontem; Early: Omankwa; and 
                                                            
1 Manyong, V.M., Kling, J.G., Makinde ,K.O., Ajala, S.O., and Menkir, A. (2000). Impact of IITA-improved 
germplasm on maize production in West and Central Africa. pp.13.  
2 Hartwig N.L. and Ammon H.U. (2002). Cover crops and living mulches. Weed science 50: 688-699.  
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Medium: Obatanpa). Grain, stover, and weed biomass yields were measured. Community field 
days were organized for both beneficiary and non-beneficiary farmers to assess the 
performance of the cowpea living mulch systems and maize maturity-types. Focus group 
discussion was organized for these farmers who hosted this trial on 0.4 ha of land to assess the 
sustainability of cowpea living mulch with the control using the SIAF (SIAF; Musumba et al., 
20173) during the community field days. The results on the upscaling of cowpea living mulch are 
currently being analyzed and not reported herein. 
 
Technology parks and results summary 
The interaction of cowpea living mulch and maize maturity-type had no significant effect on 
grain, stover, and weed biomass yields (Table 8). However, cowpea living mulch affected 
(P<0.05) maize grain and weed biomass yield (Table 8). Planting cowpea living mulch with maize 
on the same day decreased (P<0.05) maize grain yield compared with the control in all regions. 
Planting cowpea living mulch at 1 or 2 weeks after maize increased grain yield in the Northern 
Region while in the Upper East and West Regions, planting cowpea at 1 or 2 weeks after maize 
grain yields were not statistically different from the control (Table 8).  Weed biomass yields 
declined with cowpea living mulch systems as compared with the control in the three northern 
regions (Table 6). Maize maturity-type had significant effect stover yield in all the regions (Table 
5). Medium maturity-type variety had higher stover yield than the other maturity-types in all the 
regions. 
 
Generally, farmers preferred the cowpea living mulch systems especially the 1 or 2 weeks after 
maize compared with the control across the three regions due to its ability to supress weeds, 
conserve soil and moisture, and higher yields (Figure 6). Most farmers across the three regions 
also preferred Omankwa and Abontem maize maturity types because of their early maturity and 










                                                            






Table 8: Effect of cowpea living mulch and maize maturity-type on grain, stover, and weed biomass 
  Northern    Upper East   Upper West 
 
Yield (kg/ha) 
 Living mulch (LM) Grain  Stover  Weed    Grain  Stover  Weed  
 
Grain  Stover  Weed  
No living mulch (Control) 2092.2 3945.0 1316.7 
 
1462.9 2538.9 860.8 
 
3031.1 4832.2 1825.0 
Cowpea mulch same day with maize 2742.2 4020.2 616.7 
 
742.4 2522.2 381.7 
 
1974.4 3911.1 908.3 
Cowpea mulch 1 week after maize 2915.6 4266.5 741.7 
 
1079.9 2922.2 419.2 
 
2283.3 5211.1 1150.0 
Cowpea mulch 2 weeks after maize 2947.8 4237.3 775.0 
 
1324.2 2977.8 450.0 
 
2557.8 4535.6 1508.3 
1s.e.m. 207.95 323.90 91.32 
 
148.45 223.07 42.80 
 
247.57 429.14 155.54 
P-Value 0.022 ns2 <.0001 
 
0.009 ns <.0001 0.033 ns 0.001 
Maize Maturity type (MM) 
           
Abontem (Extra-early) 2530.0 3515.8 912.5 
 
1170.3 2245.8 494.4 
 
2323.3 3292.5 1306.3 
Omankwa (Early) 2929.2 4144.2 850.0 
 
1295.9 2550.0 565.0 
 
2389.2 3693.3 1481.3 
Obatanpa (Medium) 2564.2 4691.8 825.0 
 
990.9 3425.0 524.4 
 
2672.5 6881.7 1256.3 
1s.e.m. 180.09 280.50 79.09 
 
128.56 193.18 37.07 
 
214.40 371.65 134.70 
P-Value ns 0.02 ns 
 
0.256 0.0004 ns 
 
ns <.0001 ns 
LM x MM 
           
P-Value ns ns ns   ns ns ns   ns ns ns 








Figure 6: Farmers’ preference for cowpea living mulch system in maize in northern Ghana. 
MCSD= cowpea living mulch same day with maize; MC1W= cowpea living mulch 1 week after 



















Figure 7: Farmers’ preference for maize maturity-type in cowpea living mulch in northern Ghana 
 
Both male and female farmers in the Northern and Upper East Regions scored planting cowpea 
living mulch systems higher than the control in terms of the productivity, economic, 
environment, and human domains (Figure 8a and b). However, in the Upper West Region, the 
male farmers scored cowpea living mulch systems lower in terms of both social and human 
domains (Figure 8c). 
 
Gender Research on Cowpea Living Mulch and Maize Leaf Stripping (sub-activity GH111A-18)  
Field research was conducted in January and February 2019. It consisted of FGDs, participatory 
exercises, and a short concomitant survey in selected communities in the three northern regions 
in which Africa RISING is active. The research approach relates to the SIAF. Field research was 
preceded by a one-day preparatory workshop in Tamale. Data collection was done in 
collaboration with two social scientists from University of Development Studies (UDS) in Tamale. 
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Figure 8: Farmers’ assessment cowpea living mulch in maize based system relative to traditional 
method using the SIAF in northern Ghana. The indicators monitored were: grain and feed yield 
(Production); profit and labor requirement (Economics); soil fertility and soil moisture 
(Environment); nutrition and food security (Human); and labor sharing and conflict over 











Sub-activity GH111A-1804: Intensify and diversify irrigated smallholder vegetable production 
systems 
• Sub-activity GH111A-1804-1: Identification of varieties of vegetable crop species 
adapted to the Upper East and Northern Regions of Ghana under rainfed conditions 
(reported in previous reporting cycle, completed). 
• Sub-activity GH111A-1804-2: Identification of varieties of vegetable crop species with 
adaptation to northern Ghana in the dry season 
• Sub-activity GH111A-1804-3: Improve the capacity of vegetable farmers on vegetable 
gardening and postharvest techniques 
 
This sub-activity is being implemented by WorldVeg in both Ghana and Mali. The intervention 
sites in Mali are located in Koutiala and Bougouni districts, southern Mali, and in the Upper East 
and Northern regions in Ghana. 
 
Partners 
Mali: ICRISAT, AMEDD 
Ghana: IITA, MoFA, UDS  
 
Research design, data collection, and results 
During the 2018/2019 dry season, Africa RISING project activities for vegetables aimed at 
intensifying and diversifying irrigated vegetables, harmonizing the nutrition activities with the 
national nutrition approaches, and developing linkages with agriculture. The activities are 
conducted by multi-disciplinary research teams and development partners from the public and 
private sectors in collaboration with farmers and community-based organizations (CBOs) within 
the intervention communities in northern Ghana and southern Mali. The sub-project conducted 
by WorldVeg uses integrated and system approaches that involve vegetable production, 
nutrition, economic and/or gender components.  
 
Based on the aforementioned sub-activities, the vegetable production component in Ghana is 
comprised of the following: 
(i) Identification of vegetable varieties and crop species adapted to the Upper East 
and Northern Regions of Ghana under rainfed conditions (sub-activity GH111A-
1804-1); 
(ii) Identification of varieties of vegetable crop species with adaptation to Northern 
Ghana in the dry season (sub-activity GH111A-1804-2); and 
(iii) Improve the capacity of vegetable farmers on vegetable gardening and 
postharvest techniques (sub-activity GH111A-1804-3).  
 
In Mali, two vegetable production and nutrition activities were initiated: 
(i) Evaluating promising technologies tested over the past two years (2016-2017) 
for performance and profitability to intensify vegetable production (sub-activity 
MA1114-18) and; 









Research design, data collection, and results 
Dry season activities were conducted in Ghana and Mali from October 2018 and continued until 
April 2019. The activities involved vegetable varietal trials within the Upper East and Northern 
Regions in Ghana, and in the districts of Bougouni and Koutiala in the southern Savanna of Mali. 
The main objective was to evaluate farmers’ and market-preferred vegetable species under 
irrigated conditions through farmer participatory approaches. These activities sought to enable 
farmers’ participatory varietal selection (PVS) and adoption, and to promote information and 
knowledge exchange among famers.  
 
Field days for vegetable training were organized at Duko in the Northern Region of Ghana and at 
Bonia, Gia, Nyangua and Tekuri in the Upper East Region of Ghana. The trainings took place on 
the 20th and 25th of February 2019 in the Upper East and Northern regions, respectively. A total 
of 150 farmers (70 males and 80 females) were trained in both NR and UER within the five 
afore-mentioned participating communities (Table 9). The training was organized to give lead 
and non-lead farmers the opportunity to participate in varietal selection and to promote 
information and knowledge sharing among farmers. The training sessions included good 
agricultural practices (nursery designing, integrated pest management, agronomy, postharvest 
handling and transformation) and were conducted in February 2019 in Ghana. Lead farmers are 
volunteer individual farmers with shallow wells and testing a single replicate of different 
varieties of tomato, pepper, and onion. They benefited from 2 acres fenced hubs and additional 
irrigation facilities (one bore hole equipped with a power generator for pumping water, where 
replicated trials are conducted under WorldVeg, IWMI, and farmers’ management.  
 
During the training, farmers had the opportunity to make observational transect walks around 
tomato, pepper (Figure 9), as well as onion fields. They participated and compared the various 
varieties involved in terms of taste, storability, suitable fruit skin color and size for market, and 
the harvesting process (Table 10). Tomato varieties UC82 and Pectomech were selected as the 
most preferred varieties by farmers in both regions. They attributed this to the fact that fruits of 
both varieties were many, huge, and very hard; the latter making them less perishable during 
storage and resulting in high demand in the market. Farmers also observed that variety UC82 
has a bright red color, which they were very happy about because such varieties are highly 
sought after in the market. 
 
 







Farmers selected the onion varieties AVON 1073, AVON 1308, and AVON 1310. because they 
produced higher yields as compared to the others. They are also larger in bulb size and have a 
mild taste, which makes these varieties highly sought after in the market. 
 
Capacity building on behavioral change towards proper management of resources in the hubs 
within the Upper East and Northern Regions of Ghana was organized. The objective was to 
ascertain the root cause of resource mismanagement in the vegetable hubs, lack of participation 
in vegetable varietal trials, and to build the capacity of intervention communities for self-
governance (set up a management committee). In attendance were chiefs, local assembly men, 
agriculture extension agents from the department of Agriculture, and lead and non-lead 
farmers. 
 


































55 65 120 67 53 120 107 13 600 
Total 70 80 150 42 34 150 134 16 750 
 
Gender Research on Improved African Eggplant and Tomato Varieties (Sub-activity MA1114-
18)  
A two-day workshop to prepare for field work was held in Bamako/Mali in end-February 2019 
with 15 participants from WorldVeg, AMEDD, ICRISAT, and IITA. We introduced the research 
team to the topic (biophysical and economic results) and the SIAF, developed the research 
methodology, tools and sampling strategy, agreed on research standards, and organized field 
work. Data collection was completed in April 2019. It took place in Bougouni and Koutiala 
districts. An initial travel report is available. The preparation and analysis of the quantitative and 
qualitative data, as well as the results of participatory exercises, is planned for the coming 
months.  
 
In Ghana, varietal trials on three vegetable crops (tomato, pepper, and onions) were conducted 
in five lead farmers’ hubs within two communities (Tekuri and Nyangua). Seed kits were also 
distributed to a total of 150 non-lead farmers within Gia, Bonia, and Duko communities who 
implemented variety demonstrations on their own farms or the vegetable hubs. Replicated trials 
(mother trials) were conducted in the lead hubs while non-lead farmers in the villages tested a 
single replicate (baby trial) of the vegetable varieties. A management committee was set up for 
the lead hubs at Nyangua and Tekuri to: (1) enhance the efficient utilization and management of 
invested resources such as water, fuel, and land within the hubs; (2) resolve conflicts within the 








Figure 10: Varietal preference for tomato during vegetable production training in Ghana, 2019. 
 
The management committee members are the community chief, the assembly man, and the 
agricultural extension agent. The chief of the community is the coordinator of the management 
committee. The role of the management committee is to follow up the progress of the activities 
in the lead hubs and ensure that the technologies and knowledge in the lead hubs are exposed 
to non-lead farmers (varieties, irrigation techniques, training). Seven lead hubs were 
constructed in 2016, each with irrigation facilities (borehole equipped with drip system and 2 
acres-fenced plots) under the management of both WorldVeg and farmers. 
 
 
Figure 11: Farmers’ varietal preference of choice for pepper varieties during vegetable 
production training in Ghana, 2019. 
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Table 10: Vegetable crops used for auto consumption and income generation and gender 
preference during vegetable production training in NR and UER in Ghana, 2019 
 Northern Region Upper East Region 
Vegetable Crops Used 
for auto consumption 
Tomato, Kenef, Bean Leaves, 
Onions, Okra 
Pepper, Tomato, Pumpkin 
leaves, Bean Leaves, Okra, 
Onions 
Used for income only Tomato, Okra, Onions Pepper, Tomato, Okra, 
Cabbage  
Both income and 
consumption 
Tomato, Onions, Okra, Pepper, 
Pumpkin Leaves, Bean Leaves 
Cabbage, Okra, Pepper, 
Tomato, Bean Leaves, Onion 
Most income-generating 
crops for youth 
Pepper, Cabbage, Okra Pepper, Tomato, Onion 
Most income-generating 
crops for men 
Pepper and Okra Pepper, Tomato 
Most income-generating 
crops for women 
Pumpkin Leaves, Okra, Pepper Tomato, Pepper, Bean Leaves 
Top three crops grown 
in the rainy season 
Pumpkin Leaves, Okra, Roselle Bean Leaves, Pumpkin Leaves, 
Roselle 
Top three crops grown 
in the dry season 
Pepper, Tomato, Bean Leaves Tomato, Pepper, Roselle 
 
In Mali, training sessions and exchange visits were organized for 82 women and 39 men in 
Bougouni and Koutiala districts on good agricultural and postharvest practices in February 2019. 
A farmers’ PVS was implemented in Bougouni and Koutiala. The farmers’ preferred varieties 
were: 
• African eggplant: variety L10 is high-yielding and has sweet taste;   
• Tomato: variety Rio Grande is high-yielding coupled with long shelf-life due to the hard 
skin of fruit; and 
• Vegetable cowpea: variety IT85F 2805-5 and Telma are high fresh pod yielding. 
 
A three-day training of nutrition extension workers was conducted at Samanko Research Station 
in Bamako, Mali and was attended by 11 extension workers, including three women. The main 
topics discussed were agriculture for nutrition and health, optimal nutrition practices for 
pregnant and lactating women and young children aged 0-59 months, optimal WASH, and 
maternal and child health. This training aimed at building the capacity of extension workers on 
how to integrate nutrition, WASH, and health activities with agriculture activities for better 
nutrition and health. This activity also helped to evaluate and test a strategy aiming to improve 
dietary diversity of young children, especially during the critical months following the 
introduction of complementary feeding. Previous evaluations have shown that poor weaning 
practices, especially during the months following the introduction of complementary feeding, 










Research design, data collection, and results 
In Mali, varietal trials on four vegetable crops (tomato, African eggplant, and vegetable cowpea) 
and six onion varieties were conducted in two technology parks (Madina and M’Pessoba). Seed 
kits were also distributed to 121 farmers (39 male and 82 female) in nine communities of 
Bougouni and Koutiala who conducted variety demonstrations in their own farms. Replicated 
trials (mother trials) were conducted in the technology parks while test farmers conducted a 
single replicate (baby trial) of the various vegetable varieties. Two technology parks in Bougouni 
and Koutiala were each equipped with a solar pumping system and drip irrigation by the Africa 
RISING project coordinated by ICRISAT over 2 ha fenced plots. The technology parks are under 
the joint ICRISAT-WorldVeg-ILRI-IER and farmers’ management.  
• In Mali, 121 farmers benefited from training on good agricultural and postharvest 
handling practices on 39 male farmers and 82 female farmers in March 2019 in 
Bougouni and Koutiala, respectively.     
• The nutrition component of the project aims at improving the consumption of 
diversified and nutrient-rich diets to reduce incidence of infectious diseases, and to 
improve nutrition and health status of households in communities of the district of 
Koutiala in Mali where malnutrition prevails. 
 
Hands-on training was initiated for all farmers at planting time on practices of sack gardening, 
and good agricultural practices (nursery management) at the technology parks and in some 
farmers’ fields of Koutiala and Bougouni. As indicated previously, training sessions on good 
agricultural practices (nursery designing, integrated pest management, agronomy, and 
postharvest handling and transformation) were also implemented in October and November 
2018 in Mali. 
 
Sub-sub activity GH111B-18: Finalize efficacy trials of Aflasafe products used in maize and 
groundnut and continue Aflasafe carryover efficacy trials 
Aflatoxin analyses of Aflasafe carry-over trials of the final year have been completed while the 
microbiological analyses will be completed during by the end of June 2019. There were 
inconsistencies in the quality of the data and some of the samples had to be re-analysed. In 
some cases, higher aflatoxin values and lower frequencies of Aflasafe strains were detected in 
samples from fields treated continuously. It was detected that some of the samples from the 
different treatments were mixed and therefore analyses had to be repeated for those samples. 
As soon as analyses are completed the final report will be written. The report will contain 
recommendations for application rates and frequencies of the two Aflasafe products in the 
tested environments. 
 
Sub-activity MA1111-18: Evaluating sorghum crop simulation models using different fertilizer 
regimes and climate model outputs to improve the productivity of sorghum 
Research design, data collection, and results 
In this sub-activity, best fertilizer management practices were established that will contribute to 
increased sorghum productivity. The experimental trial was established on 7 July 2018 at 
Samanko, Bamako, 10 July 2018 at M’pessoba Technology Park, Koutiala, and 11 July 2108 at 
Madina Technology Park, Bougouni. The protocol was designed as a split-plot with four 
replications. The main plot was on fertilization strategy, which included nine different 
fertilization treatments [inorganic fertilizer (DAP 18:46:00), cow manure, poultry manure, and 
the combination of inorganic fertilizers with cow manure or poultry manure, cow manure with 
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poultry manure, and a control]. Plant population was 44,440 hills/ha (0.75m between rows and 
0.3m between hills) and was thinned to 2 plants/hill two weeks after planting. Insecticide was 
used according to local recommendations against stem borer infection. 
 
The key achievements in this sub-activity were the successful establishment of the on-station 
field experiment, as well as the ongoing literature review towards preparing a journal article. 
Economic cost-and-benefit analysis of sorghum under different fertilizer management 
application is being performed and the work will finally contribute to the Handbook Chapter on 
integrated soil fertility management. The soil of the experimental sites is characterized as: sandy 
loam in texture at 0-15 cm depth; pH 4.8 – 6.0 indicating it is acidic; and has low to medium 
organic carbon and nitrogen content. The lowest value of available phosphorus was recorded in 
Bamako (0.1 mg/kg) compared to Koutiala and Bougouni (Table 11). 
 
Table 11: Physical and chemical properties of the soils (0–15 cm depth) at the three sites 
(Koutiala, Bougouni, and Samanko) 
Soil parameters  Koutiala Bougouni Bamako 
Sand (%) 55 67 68 
Silt (%) 20 18 23 
Clay (%) 25 15 9 
Soil texture Sandy Loam Sandy Loam Sandy Loam 
pH(H20) 5.2 6.0 4.8 
OC, g/kg 1.2 5.7 2.3 
Total N, g/kg1 0.1 0.5 0.2 
Available P, mgkg-1 4.6 3.6 0.1 
Ca 2.4 1.6 1.4 
Mg 0.4 0.4 1.0 
K 0.0 0.1 0.1 
Na 0.1 0.1 0.1 
 
Total rainfall recorded and the number of rainy days (NRD) from Julian day of the year (DOY) 
121- 310 in both seasons (2017 and 2018) largely varied across the three experimental sites. 
Daily evapotranspiration rate (ETo) followed similar patterns (slightly decreased during growing 
season), which significantly mimics the rainfall and temperature pattern of the experimental 
sites (Figure 12). From sowing to physiological maturity, average daily ETo was 5.2 mm/day in 
2017, and 4.6 mm/day in 2018 at Koutiala. The average daily ETo in Bougouni was 4.3 mm/day 
in 2017, and 4.8 mm/day in 2018. On the other hand, in Bamako, the average ETo was 5.1 
mm/day in 2017, and 4.5 mm/day in 2018. 
 
Mean grain yield and grain yield water use efficiency (GY_WUE) in both seasons for the sorghum 
cultivars used were significant (P≤ 0.05) across the experimental sites (Figure 13). However, 
Koutiala and Bougouni produced the highest grain yield and GY_WUE compared to Bamako 
despite the highest rainfall received in both seasons (2017 and 2018). This could be associated 
with higher inherent soil fertility, such as organic carbon (OC), total N, and available P in both 
sites. Similarly, Fadda produced the mean highest grain (>2000 kg/ha) and WUE varied from 5.8 
– 7.1 kg grain/ha/mm across the sites while Tieble recorded the mean lowest yield ranged from 
1200 kg/ha (Bamako) to 2000 kg/ha (Koutiala). The performance of the fertilization treatment 
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and sources on grain yield, stover yield, total water use (TWU), and WUE over two cropping 
seasons (2017 and 2018) is being analyzed and will be reported in the full report. 
 
 
Figure 12: Daily rainfall and computed evapotranspiration trends including number of rainy days 











Figure 13: Seasonal variability of grain yield and water use efficiency on sorghum cultivars across 
experimental sites along rainfall gradients and soil characterization in Mali (mean of 2017 and 
2018 cropping seasons). 
 
Sub-activity MA1112-18: Understanding soil fertility management in cereal cropping systems in 
southern Mali 
Achievements and data collection 
For mapping nutrient flows and balance, the project team deployed an exhaustive diagnostic 
study at farm-scale with 15 farmers from each of the three AR villages of Koutiala District 
(Zanzoni, Sirakele, and N’Golonianasso). Interviewed farmers were randomly selected from the 
total list in each village and the choice was then validated by each farmer who agreed to be 
available for the survey and also to experiment in the fields. An inventory entry was the first 
step in using NUTMON model. An inventory sheet was developed and validated during the 
training of the interviewers. The inventory started in early August and is still in progress. The 
inventory deals with the characteristics of Farm System Units (FSU) and the Primary Production 
Units (PPU) based on crop or fallow whose production is intended for human and / or animal 
food or for off-farm activity related to market. The survey on Secondary Production Units (SPU) 
included all animals raised on the farm and while the Redistribution Unit (RU) was related to 
areas of the farm where nutrients are collected or stored and redistributed to other 
components of the farm. 
 
For soil fertility characterization, soil samples were taken from each plot to determine the initial 
fertility level and were sent to the lab for analysis (See Table 11). A list of volunteer farmers was 
made to develop strategies for composting and improving nutrient use efficiency for sustainable 
soil fertility management. Arrangements were also made for storing sorghum and cotton stem. 
 
Analysis, interpretation, and discussion of results  
In this study, farmers were divided into three typologies according to the number of animals, 
particularly cattle, the number of plows, carts, and the total cropping land. Farm type A is 
considered as high resource endowment. Farm type B is considered as medium resource 
endowment and farm type C is considered as low or limited resource endowment.  
Among the 45 selected farmers in the three villages, 80 %, 47 %, and 13 % represents farm type 
A, B, and C, respectively. This characterization shows that the majority of the farmers in these 
three villages are well equipped to carry out agricultural activities. Farm type A has an average 
of 24 people while farm types B and C have 16 and 14 people, respectively. The number of 
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effective work force was 34 % (A), 42 % (B), and 21 % (C) (Table 12). Farm type A has an average 
of 5 plows, 2 carts and 2 planters. On the other hand, farm type B has 3 plows, 1 cart, and 1 
planter. In terms of cropping land, farm type A holds an average of 15 ha against 9 ha and 5 ha 
for farm types B and C, respectively. 
 
Table 12: Farming characterization across difference farm typology  
No. of 
Cart 
No. of  
Plough 
No. of  
Planter 








Farm type A 1.66 4.72 1.21 1.72 14.81 24.10 8.29 
Farm type B 1.08 3.00 0.77 1.77 8.82 16.31 6.90 
Farm type C 1.00 4.00 0.33 1.33 4.95 13.67 2.84 
 
Farm monitoring conducted in January 2019 showed that biomass and grain stocks were 
established after harvesting through crop rotations that were set up in 2018. Figures 14a and 
14b indicate that cropping land, as well as yields, vary not only within the same farm typology 
but also between different farms. In total, cropping land for millet, sorghum, and maize account 
for about 62 % of the total rotation compared to 26 % for cotton and 13 % for cowpea and 
groundnut. However, this rotation varied according to typology. For example, the cropping land 
for cotton was 3 ha for farm type A against 2 ha and 1 ha for farm types B and C, respectively. 
For millet, average cropping land was 2.5 ha for farm type A and 2 ha and 1 ha, respectively, for 
farm types B and C. 
 
For all crops, variations in grain yields are greater at farm scale than between the different 
typologies. For example, average maize grain yield was 2.142 t/ha for farm type A against 1.846 
t/ha and 1.6 t/ha, respectively, for farm types B and C. 
 
In January, biomass and yield stock (Figures 14c and 14d) were also established for each crop 
and for each farm. For the same crop, biomass stock varies according to farm typology. For 
example, while the biomass stock of millet and sorghum for farm type A and type B varies 
between 5 and 10 tons, that of farm type C is less than 2 tons. This will have a clear implication 
on biomass flow, as well as nutrient flow across farming components, that will be examined in 















Figure 14a: Cropping surface per crop and farm typology. 
 
Figure 14b: Observed yield (t/ha) according to farm typology. 
  





Strategies for Composting 
Composting is in line of supporting agriculture productivity and income that is highly affected by 
the depletion of soil nutrients in farmers’ field. Although most farmers use mineral fertilizers, 
organic manure is applied only on 30% of the cultivated land. Organic and mineral fertilizer 
inputs are currently insufficient leading to general deficiency of Nitrogen, Potassium, and 
Phosphorus, representing the main nutrients needed for major crops. In this system cropping, 
rotation is dominated by millet (22%), sorghum (20%), maize (19%), and cotton (26%). Farmers 
using manure usually own a herd of livestock and represent only 5% of the population, while the 
majority mostly rely on composting with sorghum and millet stem. On the other hand, most of 
the cotton stem (15 tons for farm types A and B, and 5 tons for farm type C) are burned to get 
rid of them since composting them takes more than a year. Thus, to help these farmers facilitate 
and diversify access to organic matter, an experiment on composting was conducted and tested 
using cotton stems. This activity aimed to strengthen farmers’ knowledge for sustainable soil 
management through improving soil organic matter content. 
 
For the implementation of the composting activity, meetings were held in each of the three 
villages (Zanzoni, Sirakele, N’golonianasso) to explain the approach to farmers. As a result of 
these discussion, 15 volunteer farmers from each village were selected to take part in the 
composting experiment. They were invited to the technology park at M’pessoba to be trained 
on the method. Upon return to their respective villages, each farmer implemented the 
technology. A total of 400 volunteer farmers from the three villages participated in the two-day 
practical training on heap composting of cotton stems. The farmers were shown the need to cut 
the stems in pieces (10 to 20 cm) to facilitate handling. They were trained on: (1) proper method 
of mixing different inputs such as cattle manure, ashes, glumes, and residues; (2) watering 
techniques; (3) water supply frequency; and (4) flipping heap compost. 
 
It was a first-time experience for the farmers to participate in a practical training session on 
heap composting with cotton stems with basic inputs. They were enthusiastic and expressed 
their satisfaction and commitment to learning. According to farm leaders, this is an opportunity 
to have enough organic matter for their field, especially for those who do not have animals. This 
activity is still ongoing and is being monitored for the purpose of sustainable intensification (SI) 
evaluation. Furthermore, the prepared compost is planned to be used for field experiment 
during the coming agricultural season. 
 
Sub-activity MA1113-18: Evaluating improved dual-purpose sorghum for crop-livestock 
integration and income generation in Sikasso Region/Mali 
Research design, data collection, and results 
The activity on evaluating improved dual-purpose sorghum for crop-livestock integration is a 
continuation of the activity that was implemented in 2017. A total of 27 trials with three dual 
purpose varieties (Soubatimi, Tiandougoucoura, and Peke) and a local check were implemented 
in farmers’ fields and were managed by farmers in Koutiala (15) and Bougouni (12). Two trials 
were implemented in the technology parks of Madina/Bougouni and M’Pessoba/Koutiala. The 
implementers were selected to cover all the nine villages of Africa RISING in Koutiala and 
Bougouni with three farmers per village. 
 
Analysis, interpretation, and discussion of achievements  
The activity in 2018 agronomic season was a continuation of the 2017 implemented activity. A 
total of 27 trials with three dual purpose varieties (Soubatimi, Tiandougoucoura, and Peke) and 
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a local check were implemented in farmers’ fields and were managed by farmers in Koutiala (15) 
and Bougouni (12). Two trials were implemented in the technology parks of Madina/Bougouni 
and M’Pessoba/Koutiala. The implementers were selected to cover all the nine villages of Africa 
RISING in Koutiala and Bougouni with three farmers per village, with 30% of women 
representing the total. In addition to the variety, the type of fertilizer is a main factor. Hence, 
chemical fertilizer (DAP+urea) and cow manure were compared with the farmer’s practice, 
which is no fertilizer application for sorghum fields.  
 
Based on rainfall pattern, two main zones (or target population of environment/TPEs) were 
defined in Bougouni:  
• TPE1 = Flola + Madina (921-972 mm); and 
• TPE2 = Dieba + Sibirila (1017-1058 mm). 
In Koutiala, three main zones (or target population of environment/TPEs) were defined:  
• TPE1 = M’Pessoba with 540 mm; 
• TPE2 = Zanzoni + Sibirila (666-697 mm); and 
• TPE3 = Nampossela + N’golonianasso (770-809 mm). 
 
Results showed that all the improved dual-purpose varieties yielded more than the local variety. 
In farmers’ fields, Peke, Tiandougoucoura, and Soubatimi yielded 58%, 39%, and 33%, 
respectively, which were higher than the local check (Figure 15). The yield advantage was much 
higher when fertilizer was applied, especially DAP+Urea. On station, the yield advantages were 
21 % for Soubatimi, 18 % for Peke, and 6 % for Tiandougoucoura (Figure 16). 
 
 












Figure 16: Grain yield per variety in the technology parks in 2018. 
 
Based on farmers’ evaluations, (Figure 17), the most preferred variety in Bougouni was Peke 
(89%) followed by Tiandougoucoura (80%) and Soubatimi (76%). In Koutiala, the most preferred 
variety was the local variety (80%) followed by Soubatimi (59%), Tinadougoucoura (52%), and 
Peke (25%). 
 
There is a clear G x E effect in the two zones. Peke, which is the best variety in Bougouni was the 
least yielding variety in Koutiala. This is mainly due to the drier condition of Koutiala compared 
to the other villages. Soubatimi seems to be the most adapted to Koutiala while in Bougouni the 
three improved varieties are well adapted. The identified varieties need to be made available 
through seed production as they will contribute to food and nutrition security while providing 





















Figure 17: Farmers’ preferences of dual-purpose varieties 
 
Activity 1.1.2: Test and disseminate a combination of improved breeds, housing, feeding, 
health, and breeding practices to intensify rearing of livestock (sheep, goat, pig, and poultry) 
for meat, egg, and milk production 
This activity is led by the International Livestock Research Institute (ILRI), in collaboration with 
the Animal Research Institute (ARI) in Ghana. The activity has two sub-activities:  
• Sub-activity GH112-1801: Efficient feed utilization through improved feed troughs; and 
• Sub-activity GH112-1802: Feed-health interventions for improved small ruminant 
production. 
 
Some of the work in this activity is linked to sub-activity GH111A-1802 (Leaf stripping in maize). 
 
Sub-activity MA1122-18: Test and disseminate techniques for upgrading poor forages to 
enhance livestock feeding during the dry season 
Data collection and achievements 
This activity pertains to feed-health interventions for improved small ruminant production.  















Table 13: Comparison of the use of traditional and improved feed troughs for small ruminants in 
Duko and Tibali, Northern Region, Ghana 
Variable Traditional feed trough 
(mean ± s.e.) 
Improved feed trough 
(mean± s.e.) 
Duko 
Time spent feeding the 
animals (minute/day) 
22.42±1.77a 13.00±1.23b 
Number of animals 3.90±0.16a 4.10±0.14a 
Quantity of feed offered 
(g/day) 
2175.00±86.67a 2213.00±70.57a 
Quantity wasted (g/day) 767.00±46.30a 10.45±2.04b 
% of feed wasted 36.33±1.84a 0.47±0.09b 
Tibali 
Time spent feeding the 
animals (minute/day) 
14.00±0.83a 6.83±0.41b 
Number of animals 3.90±0.15a 4.32±0.13a 
Quantity of feed offered 
(g/day) 
2340.00±88.72a 2532±76.85a 
Quantity wasted (g/day) 625.78±49.17a 10.63±2.24b 
% of feed wasted 25.77±1.67a 0.41±0.09b 
 
Table 14: Response to the perceived benefit of the improved feed troughs compared to the 
traditional feed troughs (1=completely disagree; 2= Disagree; 3=neither disagree nor agree; 
4=Agree; 5=completely agree) 
Statement Duko (Mode)  Tibali (Mode) 
1. There is less feed waste with the 
improved feed trough compared to the 
traditional practice 
5 5 
2. The improved feed trough reduces feed 
contamination with sand, feces, urine, etc. 
5 5 
3. The improved feed trough is comfortable 
for the animal to eat from 
5 5 
4. The benefit of the improved feed trough 
outweighs the cost  
5 5 
5. I will invest in constructing improved 
feed trough for my animals 
4 4 
6. The animals eat more with the improved 
feed trough 
5 5 
7. The improved feed trough increases time 
spent on feeding the animals 
2 1 
8. The improved feed trough is only 
beneficial to those who have many animals 
1 1 
9. The improved feed trough is difficult for 
women to use 
1 1 
10. The improved feed trough will last 






Figure 18: A newly constructed improved feed trough in Tibali Northern region, Ghana with 
animals feeding. Photo credit: Sadat Salifu/ARI. 
 
Analysis, interpretation, and discussion of achievements 
The results of the six days monitoring of the use of traditional and improved feed troughs (Table 
13) showed that the improved feed troughs reduced feed waste significantly in both 
communities (Duko and Tibali). The quantity of feed wastes was significantly higher with the use 
of traditional feed troughs than with the use of the improved feed troughs. The results confirm 
that traditional feeding systems are characterized by a lot of feed waste, which if reduced, will 
enhance efficient feeding of the animals. The percentage of waste in feeding crop residues using 
the traditional feed troughs was about 36% and 26% in Duko and Tibali, respectively. This is in 
comparison with less than 1% with the improved feed troughs, which implies about 35% and 
25% feeds saved in Duko and Tibali, respectively.  
 
The participating farmers strongly agreed that there is less feed waste with the improved feed 
trough and that it reduces feed contamination (Table 14). They also strongly agreed that the 
improved feed trough is comfortable for the animals to eat from and that the benefit outweighs 
the cost in the long run. Nearly all the participating farmers agreed that they would invest in 
constructing the improved feed trough in the near future. They also strongly agreed that the 
animals tend to eat more with the improved troughs as a result of less feed waste. They strongly 
disagreed that the improved feed trough is only beneficial for households with high flock size 





Contribution of small ruminants to food security: control 
 




Figure 19: Perceived contribution of small ruminants to household food 
security. 






Results show that farmers confirm the benefits of the improved feed troughs and their general 
enthusiasm in using it. 
Based on the survey on the perceived effect of feed and health intervention for improved small 
ruminant production on gender and household nutrition, small ruminant husbandry contributed 
to household food security through sale of the animals to buy grains for household consumption 
(Figures 19 A, B & C). Across all treatments, healthy sheep and goats were hardly slaughtered for 
household consumption; whereas, sick animals were reported to be slaughtered for 
consumption by the households. Results also showed that most households slaughtered small 
ruminants during religious festivals for household consumption. Households that received feed 
and health intervention tended to sell animals more frequently to buy grains and animal source 
food for household consumption than the households with control and health only treatments. 
These results suggest that the effect of improved small ruminant husbandry through feed and 
health intervention is not direct through increased consumption of sheep and goats by the 
households but is rather indirect through the sale of the animals to buy grains and animal source 
food. 
 
SI indicators and their defining metrics 
The data collected on efficient feed utilization through improved feed troughs concerns the 
productivity, economic, and social domains. Indicators for productivity, economic, and social 
domains are input use efficiency (quantity or percentage of feed saved from waste), profitability 
(cost and benefit of improved feed troughs), and gender equity (time spent on feeding the 
animals by gender), respectively. 
 
Data from the survey on the effect of feed and health intervention for improved small ruminant 
production on gender and household nutrition addresses the social and human condition 
domains, which were not covered by the monitoring of the small ruminant flock of 90 
households in nine intervention communities in the three regions.  
 
Synthesis  
Main conclusions from the demonstration of the use of the improved feed troughs in Duko and 
Tibali, in Northern region 
• The improved feed troughs reduced waste significantly in both communities 
(Duko and Tibali). The percentage of waste in feeding crop residues using the 
traditional feed troughs was about 36% and 26% in Duko and Tibali, 
respectively, compared to less than 1% with the improved feed troughs, which 
implies about 35% and 25% feeds saved in Duko and Tibali, respectively. Also, 
the improved feed troughs reduced feeding time by almost half.  
• The construction of the improved troughs can be an income generating activity 
for the youth as demonstrated by the enthusiasm of members of YEfL who 
participated in the training on the design and use of the improved feed troughs. 
• The main challenge with the improved feed troughs is the cost of construction, 
which was about Ghc. 1,149 (USD 194) for the small ruminants. This can be 
reduced considerably with the use of local materials from the community, such 
as trees to replace the wood, and cereal straws or grasses as thatch for the roof 





Main conclusions from the survey on the perceived effect of feed and health intervention for 
improved small ruminant production on gender and household nutrition  
• Most small ruminant management related activities are distributed by gender 
groups. Boys tended to be responsible for taking out the animals for grazing 
though male adults were also involved to some extent. Sale of animals was 
mainly done by men. 
• The feed and health intervention did not have any effect on small ruminant-
related management activities such as taking animals out for grazing, search for 
feed, giving feed to the animals, and animal health care. 
• Feed and health intervention slightly improved the number of months of food 
security of the households in the intervention communities. The common 
contribution of small ruminant husbandry to household food security is through 
the sale of animals with the proceeds used to buy food for household 
consumption. 
 
Capacity building  
Training on the design and use of the improved feed troughs was conducted for the 
beneficiaries in Tibali and Duko on 17 January 2019 and 2 and 3 January 2019, respectively. The 
farmers were trained to mount the trough at a suitable location that is dry ground with 
sufficient shade. The farmers, on their own accord, provided fencing around the structure to 
keep out stray animals during feeding. Twenty-nine (29) youths from YEfL, Tamale also 
participated in the training in Tibali. The involvement of the youth group in the training is to 
explore the employment opportunity in the construction of improved feed troughs for farmers 
in villages outside Africa RISING project. For the local artisan engaged in the construction of the 
improved troughs, it is an income generating activity as interested farmers are directed to him. 
The breakdown of those trained in design and use of improved feed troughs is presented in 
Table 15. 
 
Table 15: Breakdown of those trained in design and use of improved feed troughs 
Category Male Female  Total 
Duko (beneficiaries) 5 5 10 
Duko (other farmers) 10 0 10 
Tibali (beneficiary farmers) 7 3 10 
 YEfL  (Tibali) 19 10 29 














Analysis, interpretation, and discussion of achievements (Mali) 
Preliminary results from survey analysis on the effect of feed and health intervention for 
improved small ruminant production on gender and household nutrition were assessed. Below 
is the spider diagram from applying the SI assessment framework to feed health intervention for 
improved small ruminant production in Koutiala, Mali. 
 
 
Figure 20: Assessment of the effect of feed and health interventions for improved small 
ruminant production on the five SI domains. 
 
Results from Mali suggested that there was specialization by gender for some activities related 
to small ruminant management in the two study sites in Koutiala. Taking out the animals for 
grazing was mainly done by boys. Animal health and the sale of animals were the responsibility 
of male adults (household heads), while cleaning of the animal sheds/barns was tasked to the 
women and girls. Other activities such as searching for feeds, giving feeds to the animals, and 
watering were done by all gender groups. 
 
There was no clear trend from results of perceived effects of feed and health intervention on 
household labor for small ruminant management.  The boys are largely responsible for taking 
out the animals for grazing and tended to respond that the intervention increased their labor, 
though few mentioned that it marginally reduced their labor. The intervention tended to 
increase labor expenditure on giving feeds to the animals by all gender groups. Results on 
household food security showed that the food security situation was worst during the wet 
season, which confirms that wet (cropping) season is hunger period in the Sahel. Households 
with feed and health intervention had higher proportion of households with comfortable 
(enough) food status than those in the control. Households with feed and health intervention 
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had more animals for sale through rapid flock growth and the proceeds from the sale was used 
to buy food for household consumption. Households with feed and health intervention had 
higher dietary diversity score than those in the control. The overall assessment of the feed and 
health intervention using SIAF (Figure 20) showed that the intervention led to significant 
improvement in productivity, economic benefit, and positive effect on environment and human 
domains but the effect on social domain tended to be marginal. 
 
Table 16: SI indicators and their defining metrics 
Sustainable intensification indicators 
Productivity Total flock size, Mortality rate, Average daily gain  
Environmental Manure Nitrogen and Phosphorus output 
Economic Net return, income from animal sale 
Social Women labor for feeding animal and for animal health 
Human Month of food security, Household Dietary diversity score 
 
Sub-activity MA1131-18: From a qualitative multi-criteria assessment to a detailed economic and 
risk analysis of crop-livestock technology options at farm-level 
Analysis, interpretation, and discussion of achievements  
In southern Mali, reaching food self-sufficiency is the main objective of farmers but earning 
money through commercializing agricultural produce is important too. The economic situation 
of a farm can be assessed through a range of indicators. This assessment becomes more 
relevant if farm income can be compared against meaningful benchmarks like living income or 
the poverty line of Mali. In the context of southern Mali, with one rainy season and a long dry 
season, seasonality plays an important role in farming systems functioning and performance.  
 
Different economic indicators can contribute to answer the following questions related to 
farmers’ objectives:  
1) How are seasonality and price fluctuations affecting farmers’ decision on storing and 
selling crops?  
2) What is the living income in the region of Koutiala, and what is the proportion of 
farmers that reach this benchmark?  
3) What proportion of agricultural profits is contributing to the enterprise budget of these 
farms? 
4) Will farmers start commercializing their harvest after the food self-sufficiency need of 
the family is met? Or are there unexpected events that force them to sell some crops 
because there is an urgent need for cash? 
5) How do the different crops contribute to satisfying the food requirements of a family?  
 
A methodology has been developed to answer the above questions. A survey data from 80 
farms were collected with the RHoMIS survey tool (Hammond et al., 2017) to get data on on-









Table 17: SI indicators and their defining metrics 
Productivity Crop yield, animal productivity, self-produced biological inputs (i.e., cattle 
manure, green manure, fodder) 
Environmental Nitrogen-use efficiency, Nitrogen balance  
Economic Risk, enterprise budgets for livestock and for crops, agricultural profit, living 
income, probability that profits are less than thresholds related to poverty 
and living income, income diversification index, market participation and 
market orientation, labor productivity, labor intensity 
Human Adaptive capacity, food diversity, food self-sufficiency 
 
Output 1.3: Labor-saving and gender-sensitive technologies in target areas to 
reduce drudgery while increasing labor efficiency in the production cycle 
delivered 
 
Activity 1.3.3: Demonstrate small-scale maize shelling machines to smallholders and other 
stakeholders to reduce drudgery and labor requirements 
Africa RISING is promoting the use of small-scale maize shelling machines in Ghana. These are of 
two types: diesel engine (4hp engine capacity) and electric engine (1.5hp engine capacity) 
machines. A total of 30 diesel engine machines and 30 electric engine machines are available in 
the stores of the project. A socio-economic study conducted in 2016 on the machines shows 
that the machines can substantially save labor by 80-95%, reduce drudgery, and save cost 
against the current manual method used by most of the farmers by 60-70%.  
 
Farmers have requested the project research team during the recent demonstration events 
(November and December 2018) on how they can get access to the maize shelling machines. A 
photo report on the demonstrations can be accessed at: 
https://drive.google.com/file/d/1aNXH91rYwGZdpUOGNJRi17YH2fZLge65/view?usp=sharing. 
 
The Africa RISING team promised to discuss the issue and get back to them with suggestions. 
The team has worked on ensuring that maize shelling machines can be accessible to farmers. 
Farmers were previously trained on the use of the machines but there is need for a refresher on 
group management, maintenance, and orientation on the terms and conditions of the transfer. 
The team will make three visits for this process: (1) conduct visits in each of the selected 
communities to discuss our plans with farmers and facilitate the next step; (2) discuss on their 
constitutions and to fix the terms and conditions of the transfer; and (3) sign agreement, make 
transfers, and train farmers. 
 
In December 2018, the project team met and decided to draft procedures to be followed for the 
transfer of maize shelling machines to farmers. The meeting was held to answer the questions 
of the farmers and to enhance Africa RISING’s contribution to mechanization among small-scale 
farmers. 
 
After a thorough discussion on the matter, the Africa RISING team has suggested the transfer of 
the maize shelling machines to the farmers once the farmers fulfill the following conditions:  
1) Existing AR farmers with a minimum number of 12 and a maximum number of 18 
farmers will be used.  
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2) The group will elect a chairman, secretary, treasurer, and a custodian of the shelling 
machine. None of the afore-mentioned group members will hold two positions at the 
same time. 
3) Group members will open a group account and contribute a one-time amount of 
775Ghc by a selected date (tentatively end of June 2019). The group will use the 
contributed money for the maintenance, servicing, and consumables (i.e., oil, fuel, etc.) 
of the shelling machine. 
4) Future maintenance of the equipment will be supported from funds the groups collect 
from service delivery of the maize shelling form the community. The treasurer will be 
the custodian of these funds.  
5) The group will need to submit its operational rules (by-laws) to the AR team who will 
then verify if the pre-requisites were met. The operational rules have not been 
submitted yet by groups. 
6) The group will inform opinion leaders, such as the Village Chiefs, on the process and 
progress of the machine ownership to ensure that there are mechanisms in place to 
handle conflicts in case they arise and have sufficient oversight in order to ensure 
harmony in relation to the community.  
 
In addition, the following points have been agreed upon: 
• The beneficiaries will be monitored by the AR team and data will be collected on various 
issues related the use of the machine and mechanization (e.g. institutional dynamics, 
group performance, spillover effects, etc.). 
• The farmers will be communicated on this issue starting from early January 2019 
(through AR regional coordinators). 
• Trainings will be given to the farmers on the technical management of the machine and 
other issues (i.e., record keeping, transparency, and financial management). This will be 
done before the next harvest. Farmers have been linked up with local technical people, 
such as Emmanuel Enterprise and Rural Enterprise Fund, who fill this capacity gap. They 
will also help address the needs to make modifications, repairs, and any other 
adaptation needs for the farmer. 
• Community opinion leaders (Chiefs) will be consulted before the transfer will take 
effect. 
• One machine will be transferred to farmers per community. Although the machine is for 
the group of Africa RISING farmers, farmers who are not members of the group will also 












Output 1.4: Tools (including ICT-based) and approaches for disseminating 
recommendations in relation to above research products, integrated into capacity 
development [and used in Outcomes 4 and 5]  
Activity 1.4.1: Generate technology extrapolation domains in West Africa 
Sub-activity GH1.4.1-18: Validating gridded climate data with gauge stations 
Climate change and variability has significant impacts on agriculture production across different 
ecosystems. These impacts are more drastic in rainfed agricultural systems in Africa where they 
are confounded with extreme poverty and rapid population growth. The magnitude of climate 
change and variability is heterogeneous across space and time. Determining the magnitude and 
significance of climate change variables over space and time provide information required to 
guide targeting of appropriate climate smart agricultural technologies. In addition, it helps 
provide information on timing of planting. This information will be combined with information 
from the cropping calendars surveys to ensure that something robust is developed for the 
benefit of the farmer. In addition, quantifying these trends are more challenging in Africa due to 
sparse distribution of weather stations and poor quality of existing data. Time series climate 
data provided by existing remote sensing platforms offers a plausible alternative for discerning 
the trends of climate change in this data limiting context.  
 
Climatic variable records obtained from 12-gauge stations in Ghana were utilized to validate 
CHIRPS-v2 rainfall estimates, Tmin, and Tmax (later two obtained from TerraClimate database). 
The daily gauge records were aggregated to monthly totals resulting to n = 4172 valid records 
after excluding data for months with any missing daily observation (Plates 1, 2 and 3). The 
agreement between monthly gridded data (CHIRPS-v2 rainfall, Tmin, and Tmax) and gauge 
station data was evaluated  using modified Kling-Gupta efficiency (KGE) (Gupta et al., 2009; Kling 
et al., 2012) and decomposition of its three individual elements: (1) Pearson product-moment 
correlation coefficient (r); (2) bias (β); and (3) variability (γ). This goodness of fit statistics was 





















   
Plate 1: Agreement between gauge data and 
gridded Terraclimate maximum temperature 
(Tmax). Results showed that Terraclimate Tmax 
mimicked gauge data with KGE= 0.94, r = 0.97, β 
= 0.99 and γ = 0.97. 
Plate 2: Agreement between monthly gauge data 
and gridded Terraclimate minimum temperature 
(Tmin). (KGE= 0.67, r = 0.81, β = 1.02 and γ = 
0.73). Terraclimate Tmin tended to over-estimate 
gauge data. 
Plate 3: Agreement between monthly gauge data 
and gridded CHIRPS-v2 rainfall (KGE= 0.83, r = 



















Plate 5: The Spatial and temporal pattern of mean monthly rainfall 
for six countries in West Africa (Extrapolate to Ghana, Mali, Burkina 
Faso, Ivory Coast, Benin, and Togo). August is the wettest month. 
Plate 5: The Spatial patterns of mean monthly minimum temperature 









Plate 6: The spatial-temporal trends for annual rainfall (a) and the zones with significant (p < 0.05) Theil-
Sens slope for annually aggregated rainfall. 
 
Mapping agro-climatic zones (ACZ) 
A map on ACZ for six countries in the West Africa region (Ghana, Mali, Burkina Faso, Ivory Coast, 
Benin, Togo) was produced using monthly time series of gridded climate layers from 
TerraClimate database. The input included the monthly precipitation, actual evapotranspiration, 
minimum temperature (Tmin), maximum temperatures (Tmax) and digital elevation model 
(DEM). The climate layers had a spatial resolution of 4.5 km and monthly temporal resolution 
covering the period 1981 to 2017; therefore, the time series for each input variable had 444 
layers. The long-term monthly time series facilitated capturing fine scale climate variability. The 
dimensions of the time series variables were reduced using principle components analysis. 
Optimal number of clusters was determined using internal and external cluster validation 
statistics before Kmeans algorithm was applied to delineate 150 distinct ACZ. 
 
Maps for spatial temporal trends of climatic variables that highly influence crop growing were 
mapped and their long-term trends determined. The produced ACZ map is an improvement of 
existing maps that were defined from coarse spatial and temporal resolution datasets. Long-
term (37 years) monthly time series data was used to produce the ACZ’s; therefore, ensuring 
that both spatial and temporal variability are utilized. This contrasts with widely used method of 
delineating zones from long-term averages of climate data that mask the extreme values 
(minimum or maximum) that have significant effect on climate variability. The refined ACZ map 









Output 1.2: Integrated management practices and innovations to improve and 
sustain productivity and ecosystems services of the soil, land, water, and 
vegetation resources are developed and disseminated with farmers and 
development partners in the intervention communities 
 
Activity 1.2.1: Test and disseminate land, soil, and integrated land‒soil technologies and 
practices to improve and sustain productivity and ecosystems services at the farm and 
landscape/watershed levels 
This is an IITA-led activity in Ghana in collaboration with KNUST. There are four sub-activities 
associated with this work. Progress made during this reporting period are presented below. 
 
Sub-activity GH121-1801: Assess the impact of combination of SWC interventions on soil 
moisture and nutrient fluxes for crop productivity within farming systems across an agro-
ecological gradient while capturing gender and socio-economic dynamics of target beneficiaries 
for climate risk adaptation 
This sub-activity is co-located within the agronomic trials. The data collected from the lysimeters 
was complemented nutrient flux modeling. 
 
 
Figure 21: Contiguous location of the soil moisture access tubes and soil nutrient lysimeters in the 
cowpea living mulch trials. Photo credit: Fred Kizito/IITA. 
 
The study builds on the results from the 2016/2017 season to conduct a detailed analysis of the 
spatial and temporal trends of the data collected. As a means to reinforce knowledge, KNUST 
fabricated A-frames and line levels for sharing with farmers in the target communities. This will 
be complemented by training sessions for farmers before the next cropping season. Run-off 
data was analyzed for three sites in the Upper East Region (Bonia, Nyangua, and Gia) (Figure 22). 
Results indicate a trend of increasing run-off volumes with increase in plant spacing.  The site in 









Figure 22: Seasonal run-off for three sites (Bonia, Gia, and Nyangua) in the Upper East Region 





Sub-activity GH121-1802: Co-develop with partners and share with end-users crop planning 
decision matrix that links soil characteristics, planting dates information complemented with 
training of extension agents and development partners on use of the matrix for improved crop 
productivity to develop both human and institutional capacity 
This activity emphasizes managing the agricultural calendar as coping mechanism to climate 
variability. Beyond soil and water conservation, field observations in recent years have revealed 
that increasingly, farmer planning on timing of planting and agronomic management practices 
(e.g. timing of sowing, thinning, fertilizer application, harvesting, and storage) is often 
haphazard but if planned well, offers numerous dividends (early crop vigor, drought avoidance, 
and tolerance to pests and diseases). 
 
 
Figure 23: Seasonal cropping calendar for Maize in Africa RISING beneficiary community’s vs 
non-Africa RISING beneficiaries for northern Ghana: Northern Region, Upper East Region, and 




A short survey instrument for this sub-activity was formulated based on land stratification, farm 
sizes, and typologies of farmers that were already identified through the WUR study on farmer 
typologies in Ghana. The Youth Mappers helped execute the study during the farmer profiling. 
The work entailed working closely with communities while incorporating existing indigenous 
knowledge. The study entailed crops form Africa RISING communities mainly maize, cowpea, 
groundnut, soybean, as well as other food crops (i.e., yam and cassava). The study focused on 
several years of local knowledge observations, research, and climatic data in the region. Results 
indicate that the most likely month over the last five years for planting maize in the Upper East 
Region is in June while July is the most likely month for maize planting in the Upper West Region 
(Figure 23). The project team is developing a cross comparison with climatic data and will draft a 
publication from this work. Additionally, brochures and training manuals for educating and 
training farmers and extension officers on the cropping calendars will be prepared. 
 
Sub-activity GH121-1803: Engage ICT and GIS tools as a means to share information and scale 
out Africa RISING technologies in collaboration with strategic partnerships in the region 
There was progress on this sub-activity mainly through partnership engagements on the way 
forward towards operationalization of the ICT platform for West Africa.  The project team met 
service delivery partners in Dar es Salaam for work on the MWANGA platform that would be 
used for both East Africa and West Africa. Progress on the farmer uploads into the ICT platform 
was achieved (Figure 24) and messages on agronomy, weather services, and market information 
and postharvest management practices will commence being shared in June 2019 before the 
cropping season.  
 
 
Figure 24: ICT Platform Snapshot for Africa RISING beneficiary communities in Northern, Upper 
East, and Upper West Regions of Ghana. 
 
Complementary radio messages will also be shared through collaboration with UDS that works 
on nutritional messaging. This activity is an integrating activity across the interventions being 
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promoted in Africa RISING West Africa. It will equally entail working closely with other work-
packages for packaging the right messages and timing of message delivery to the end-users. 
 
Sub-activity GH121-1804: West Africa Handbook Chapter: Land and water management 
strategies in Cereal-Legume based farming systems 
The draft for the handbook has been completed. The chapter is shaped along challenges and 
opportunities for land and water-based management practices within the context of Africa 




In Mali, ICRISAT led two sub-activities. 
 
Sub-activity MA1211-18: Investigating the impact of contour bunding technology on 
environmental, social, livelihood, and economic benefits in two agro-ecologies of southern Mali 
Analysis, interpretation, and discussion of achievements  
Land and water management practices like contour bunding have been implemented by farmers 
over time in southern Mali. Farmers use these practices to improve yield performance and 
increase the household income. Sets of data on the social, economic, and human well-being 
benefits of contour bunding (CB) technology will help to make firm conclusions and 
recommendations regarding CB applications in different agro-ecologies of southern Mali. A 
survey on CB was conducted in the nine intervention villages of Bougouni and Koutiala with the 
main objective of evaluating the impact of CB technology using the agricultural SI domains. 
 
Field survey: Field survey data consists of getting information on three SI domains (social, 
economic and human well-being). Data on productivity and environment has been collected 
from the years 2015 to 2017. In each intervention village, based on the number of CB 
technology users, it was decided to interview three male farmers and two female farmers who 
are users of CB technology. The survey questionnaire was guided by Africa RISING gender 
specialist, Dr Gundula Fischer from IITA.  The interview team went with representatives of the 
Africa RISING project in each village to visit the CBT plots accompanied by farmers. Data analysis 
is ongoing, and results will be presented in the final report. 
 
Table 18: SI indicators and their defining metrics 
Economic Field/Plot level: Net income ($/crop/ha/season), coefficient of variability of net 
income. 
Social At household level: Decision-making about production, marketing (by crop) 
At administrative level: Variability and distributions of productivity (Yield gain, 
and variability of yield gain), income, and assets 
Human At field/plot level: Diversity of crops grown (% of all land) disaggregated by 










Sub-activity MA1212-18: Improving crop livestock productivity and household income through 
the use of contour bunding and agroforestry options 
Intercropping soybean and sorghum increased sorghum growth and yield. Yield of sorghum 
associated to soybean doubled compared to yield of sorghum cultivated alone. Pure sorghum 
grain yield was 1,138 kg/ha hectare while sorghum intercropped with soybean yielded 2,325 
kg/ha. The use of CB increased crop growth and yield. It increased sorghum grain and biomass 
yield, height of sorghum, and millet yield by more than 50%, 30%, and 30%, respectively.  
 
Run-off and run-off coefficient: Results show that run-off collected in the measurement tank 
was always higher in the NCB field than in the CB at each rainfall event. Maximum run-off 
occurred in August when rain was so abundant. For each rain event, run-off was about double in 
NCB field compared to the CB fields. The system of CB technology is a holistic landscape 
approach to managing water and capturing precipitation at the watershed scale. The main role 
of CB was capturing and recycling of precipitation in the watershed. In our experimental work, 
the application of CB in farm fields reduced run-off by 56%. The run-off coefficient varied from 
42 to 44% in NCB fields and from 14 to 22 % in CB fields. 
 
Water table levels: The CB technology improved the water table from a distance of 4.58 m in 
NCB to 2.61 m in CB at the beginning of September. For the area at the watershed outlet, the 
observed depth to the water table was 1.02 m. After this period, the groundwater level dropped 
and the distance to the soil surface stated increased during the rest of the season for all the 
tubes until November (Figure 25). 
 
 
Figure 25: Water table dynamic at measurement station in Koutiala 2018 
 
Soil moisture: For soil moisture analysis, the dates were chosen to represent the beginning, the 
middle, and the end of rainy season. Soil moisture was always higher in the CB plot than the NCB 
plot and the difference was higher from August to the end of October when the rain was 
frequent and heavy (Figure 26). At the end of October, the maximum moisture (45.8 % in CB and 
38.2 % in NCB) was observed in the last 100 cm of soil deep, while for the other levels (10 to 90 
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cm) water content increased from the beginning at the end of the season and attain 19.8% for 
CB and 15.5% for NCB. At the end of the rainy season (10 October), CB increased soil water 
content in the soil profile at 100 cm from 21 to 36% (Figure 26). 
 
 
Figure 26: Vertical distribution of soil moisture at Koutiala Experimental Station in 2018 
 
Growth of Gliricidia sepium and Leucaena leucocephala  
During the rainy season, CB increased the growth of both Gliricidia sepium and Leucaena 
leucocephala planted on the crest of contour bunds. Planted in 2015, the average growth 
parameter for Gliricidia was developed with a height of 4.88 m and basal diameter of 72.8 mm. 
The CB technology increased the growth parameters of both Gliricidia sepium and Leucaena 
leucocephala.  In Gliricidia sepium , the height, diameter, and crown radius increased by (+35 %), 
(+25 %), and (+40 %), respectively, while in Leucaena, the increase for the same growth 
parameters were (+58 %), (+69 %), and (+50 %), respectively. 
 
SI indicators and their defining metrics 
Cropping systems can be improved using CB and practices such as intercropping. These cultural 
systems, while allowing crop diversification and maintain the environment, can increase 
profitability for farmers when the computed LER are higher than 1. Increasing crop productivity 
(grains, residues, fodder) by the use of CB is one way to ensure food security. It is also a way to 
produce more manure by feeding animals. Fast-growing nitrogen-fixing trees species showed 
better development and fostered better environment condition by mitigating greenhouse gas 
through carbon sequestration. Advantages of the technologies must be sustained in the 
households of the study area through training of a technical team in villages so that the benefits 
accrued continue after the lifetime of the project. The indicators and associated metrics to each 
of the SI domains considered in the study are outlined below. 
 
7.1 Productivity Crop productivity (Grain Yield in kg/ha at plot on station and on-
farm, Crop biomass productivity Stover yield kg/ha) 
7.2 Environmental Run-off coefficients in percentages, soil moisture in volumetric 
moisture content, water level variations in meter 
 
Farmers are demanding the CB technology since its immediate effect on the ground has been 
observed since the first year of implementation. The technology of CB reduces run-off and 
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erosion, recharges soil water table, increases soil moisture, and consequently increases crop and 




Activity 1.2.2: Test and promote water management technologies and practices to increase 
water productivity in the small-scale crop‒livestock farming systems under rainfed and 
irrigated conditions 
This is an IWMI-led activity in Ghana. 
 
Sub-activity GH122-18: Research on agricultural water management under rainfed and irrigation 
conditions to improve water productivity in integrated crop-livestock systems of northern Ghana 
• Sub-activity GH122-1801: Determining appropriate water scheduling methods for 
enhanced crop and water productivity in dry season vegetable production. 
• Sub-activity GH122-1802: Assess economic feasibility and farmers’ views on the wetting 
front detector (WFD) irrigation scheduling tool for dry season vegetable production 
system in three communities (Nyangua, Tekuru, and Zanlerigu), Upper East Region. 
 
The work was carried out during the dry season (October 2018 to date). Preparations, such as 
research protocol development, field assistant recruitment and nursery establishment, were 
completed. Nursery for vegetable seedlings was established and field experiment was started 
after transplanting (5-10 November 2018). 
 
Although there were no planned milestones during this reporting period, several activities were 
implemented between October 2018 and February 2019. Some of the major activities include: 
 
Sub-activity GH122-1801 (Nyangua and Tekuru communities) 
➢ Field experiment was executed, and data collection, which is in progress will be completed 
by the end of April 2019. 
 
➢  Fifty (50) farmers (16 females and 34 females) were trained on the assembly and 
installation of the Wetting Front Detector in Nyangua and Tekuru communities where the 
experiment was conducted. 
 
Sub-activity GH122-1802 (Zaleringu, Nyangua, and Tekuru communities) 
➢ Data on costs and benefits of using WFD as scheduling tool were collected from the 
Zaleringu community (ILSSI site).  
➢ Harvesting of pepper will be completed by mid-April and the yield data will also be used 
for economic feasibility analysis (Africa RISING site) GH122-1801 (Nyangua, Tekuru 
communities) 
➢ Field experiment will be conducted in Nyangua and Tekuru to assess water productivity 
of pepper using wetting front detector irrigation scheduling. Data (i.e., irrigation water, 
fertilizer applied, and pesticide) were recorded.  
➢ Fifty (50) farmers (16 females and 34 females) were trained on the use of Wetting Front 






Sample experimental layout for field experiment 
 
Sample field layout (Rep 1) 
FP WFD CWR 
F1 F3 F2 
F3 F5 F4 
F2 F4 F1 
F6 F2 F3 
F4 F6 F5 
F5 F1 F6 
 
The size of an experimental plot (sub-plot) will be 4 m x 5 m, with 1 m space between adjacent 
sub-plots. Row and plant distances were 0.7 m and 0.5 m, respectively. 
 
Irrigation regime (main plot) 
  FP: Irrigation depth using farmers’ practice 
  WFD: Irrigation depth using WFD 
  CWR: Irrigation depth using Crop Water Requirement (CROPWAT-PM) 
 
Fertilizer treatments (subplots) 
  F1= compost fortifier (11 kg/plot) 
  F2 = Granular fortifier (11 kg/plot) 
  F3=Farmers rate  
  F4 =0.75 *F3 
  F5= 1.25*F3  
  F6 = 1.5*F3 
 
Outcome 2: More farmers and farm families are adopting 
technologies and practices to improve nutrition, food and feed 
safety, postharvest handling, and value addition  
Output 2.1: Improved technologies, innovations, practices, and habits to increase 
production and consumption of safe diverse and more nutritious food for farm 
families, especially by women and children, developed and disseminated in 
partnership with research and development partners  
 
Activity 2.1.1: Develop a nutrition strategy to harmonize the nutrition activities with national 
nutrition approaches and link them to the crop and livestock activities 
A sub-activity led by Wageningen University (WUR) is discussed below. 
 
Sub-activity GH211-18: Nutrition-sensitive agriculture: Analyzing relations among indicators of 
human and environmental health for smallholder households as affected by sustainable farm 





Activities conducted and results 
This work has a planned milestone for an MSc thesis and draft journal article: Interactions 
among nutritional and farming outcomes for smallholder households in Northern Ghana. The 
project team is continually actively seeking for students to take on this task. The team will also 
release a blog on interactions with actors and outcomes of modelling. 
 
Activity 2.1.2 Increase the capacity of farm families, especially women, to produce and 
consume diverse and more nutritious food  
Three sub-activities are led by the University of Development Studies (UDS) are discussed below. 
 
Sub-activity GH212-1801: Using the power of radio to promote women’s empowerment for 
improved agricultural productivity and nutrition outcomes 
A protocol on women’s empowerment in Agriculture and Nutrition was finalized. Scripts and 
advocacy messages for radio spots and drama were also developed. A sample is depicted in 
Figure 7. 
 
Sub-activity GH212-1802: Effect of joint nutrition education and homestead vegetable 
production on empowerment of women and household food security 
Targeted nutrition behavioral change communication messages are being formulated. 
Preliminary visits were made to the selected communities for dry season vegetable production. 
 
Sub-activity GH212-1803: An evaluation of using mother care group approach/model in 
improving nutrition behaviours 
 
Tools for formative research have been developed. 
 
Activities carried out 
I. Five (5) Barrier Analysis (BA) assessments were conducted to identify the behavioral 
determinants (enablers and barriers) to five key infant and young child feeding (IYCF) 
and maternal nutrition behaviors (including exclusive breastfeeding, dietary diversity, 
complementary feeding/food density, joint household decision-making among couples, 
and consumption of fruits and vegetables) 
II. The formative research was carried out to understand the current feeding practices, 
knowledge, beliefs, and attitudes. It is also designed to gather insights on how to design 
messages for greater impact, and on which behavioral determinants to concentrate to 
increase adoption of each key behavior.  
III. Scripts and advocacy messages for radio discussion on women’s empowerment and its 
links with improved agricultural productivity/ improved nutrition have also been 
developed. 
IV. Nutrition behaviors change communication (BCC) using the power of radio has been 
developed based on the findings of formative research. 
V. Public nutrition education targeting a large number of people, including different 
influential audiences in society using dynamic radio spots and dramas, has commenced 
on five radio stations (Radio Upper West, Nabiina Community Radio, Zaa Radio, Radio 
Wa, and Radio Justice) 
VI. Baseline survey has also been conducted to form the basis for assessing the nutrition 




Consumption of fruits and vegetables 
Respondents were asked what makes it (or what would make it) easier or difficult for them to 
feed their children fruit and vegetables at least three times per week. Analysis of the results 
showed that the only determinant of fruit and vegetables consumption was perceived self-
efficacy. Doers (people who practice the behavior) were 2.93 times more likely than non-doers 
(people who do not practice the behavior)   to mention “the availability and/or own production 
of fruits and vegetables" as a factor that makes it easier for one to consume fruit and vegetables 
at least three times per week OR = 2.93 (p=0.01 and 25.0 %  point gap) (Table 19). 
 
Program implication of this finding is that home gardens will contribute to improving the 
availability of vitamin-rich fruits and vegetables. 
 
Non-doers were 2.93 times more likely than doers to mention “child likes the fruits or has 
appetite” as a factor that makes it easier for a child to consume fruit and vegetables at least 
three times per week (OR = 2.23, p=0.06). This implies non-doers will depend on whether the 
child likes fruits and vegetables to offer these to their children. This perception is a barrier 
because in most cases, non-doers will not proactively give their children fruits and vegetables. 
Nutrition education is called for to influence mothers to consciously offer fruits and vegetables 
to their children. 
 
Perceived positive and negative consequences was not a determinant of consumption of fruits 
and vegetables. This means respondents could not easily mention the advantages and 
disadvantages of consuming fruits and vegetables and this also calls for nutrition education in 
this area. 
 
Table 19: Perceived Self-efficacy/Skills and consumption of fruits and vegetables 




n (%) n (%)   
What makes it 
easier? 
(The fruits are 
available, or we farm 
them)  
35 (72.9) 23 (47.9) 25 2.93 (1.25-6.86), p = 
0.01 
What makes it 
easier? 
(Child likes the fruits 
or have appetite) 
14 (29.2) 23 (47.9) 18.7 2.23 (0.96-5.18), p = 
0.06 
No difficulty 8 (16.7) 2 (4.2) 12.5 4.6 (0.92-22.93), p = 
0.06 
 
Determinants of feeding children with complementary foods that are of thick consistency 
A major problem with infant- and young child-feeding is the watery nature of complementary 
foods offered. The determinants of giving complementary foods (e.g. porridge) that are of thick 
consistency were: (1) perceived positive and negative consequences; (2) perceived self-efficacy; 
and (3) perceived social acceptability. 
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Respondents were asked what are (or what would be) the advantages/ disadvantages of feeding 
your baby a porridge that is thick? 
 
Doers were 2.6 times more likely to say that “makes child healthy” is an advantage of feeding 
your baby a porridge that is thick (OR = 2.65, p=0.03). Mothers reported more of significant 
perceived negative consequences than perceived positive consequences of feeding children 
with porridge that is thick. 
 
Compared to non-doers, doers were 3.8 times more likely to say that “makes stomach bloated” 
is a disadvantage of feeding your baby a porridge that is thick (OR = 3.8, p=0.002). Non-doers 
were 2.8 times more likely to mention that “child eats less” is a disadvantage of feeding children 
with porridge that is thick (OR = 2.8, p=0.07). Compared to doers, non-doers were 6.1 times 
more likely to say that “difficulty to swallow” is a disadvantage of feeding children with porridge 
that is thick (OR = 6.1, p=0.001). Compared to non-doers, doers were 3.5 times more likely to 
say there are no disadvantages with feeding children with porridge that is thick (Odds = 3.5, 
p=0.04). 
 
 When using the barrier analysis, results are considered significant if the difference between 
what the doers and non-doers say is equal to or greater than 15% point difference and/or 
statistical significance as measured by the p-value is less than 0.05. 
 
For determinants to be classified as being powerful/significant, the percentage gaps between 
doers and non-doers regarding their responses to the same questions should be at least 15%.  
These results were also confirmed by checking the p-values (which should be <0.05) and 
identifying the responses with higher Odds Ratios 
 
Outcome 3: Farmers and other value chain actors have greater 
and equitable access to production assets and markets (input 
and output) through enabling institutions and policies  
Output 3.1: Improved policies and institutional arrangements to increase 
participation of farm families, especially women and youth in the output and 
input markets and decision-making are developed 
 
Activity 3.1.1: Identify constraints to and opportunities for improving access to the output and 
input markets by women and youth in the target area 
Sub-activity GH311-18: Assess institutions enabling or constraining access to output and input 
markets by farm households (particularly youth and women) in Africa RISING intervention 
Regions of Ghana 
During the previous reporting period, the research team of CSIR-STEPRI conceptualized the core 
issues (market access, institutions) of the research theme and designed a methodological 
approach for data collection and analysis. Literature related to smallholders’ access to input and 




During this reporting cycle, household surveys were conducted with 448 farmers (female; male) 
from both Africa RISING and non-Africa RISING communities in Upper West, Upper East, and 
Northern Regions to draw insights on the determinants of input and output market access. 
Stakeholders’ (farmers, scientists, input dealers, project coordinators, policymakers) interviews 
at the national, district, and household governance levels were also done to identify among 
others, the delivery pathways, constraints, and opportunities for the dissemination of SI 
technologies.  
 
Data collection on input and output marketing channels and institutions, and analysis will 
continue during the next reporting period.  
 
Preliminary analysis of the current household survey data indicates that using a multinomial 
logistic regression to analyze the determinants of main output markets used by farmers, 
revealed that: access to inputs, processing facilities, and extension services will likely dominate 
the decision of a farmer to sell his produce at the farmgate. Conversely, membership to a 
production, processing, and marketing group, access to storage facilities, openness to new 
production and marketing methods, access to financial services, knowledge of SI practices, 
access to guaranteed market, availability of quality market services (cleaning, grading and 
drying), and distance to input market would likely influence the choice of farmers to sell in 
village markets. 
 
 Furthermore, the gender of the farmer, membership to a group/association, access to 
processing facilities, availability of quality services at the market, and distance to input market 
would likely dominate the choice of a farmer to do private sales rather than use village markets. 
Also, a Probit analysis indicated that the determinants of farmers’ access to input markets are 
access to extension services, distance to the nearest input market, and sources of inputs for the 
household (primarily from farmers own production). 
Output 3.2: Options to increase access to production assets and increase 
participation in decision-making by women, youth, and other vulnerable groups 
Activity 3.2.1: Identify constraints to and opportunities for increasing women and youth 
access to production assets/decision-making in the target area 
 
Sub-activity GH321-18: Analyze intra-household differences and decision-making for adoption 
 
This sub-activity is led by WUR. There was a paper that was submitted but was not considered 
by the Journal. It will be re-submitted to another journal. The title of the submitted paper is: 
Beneath the surface: Intra-household dynamics and trade-offs in resources allocation decisions 











Outcome 4: Effective partnerships are built with farmers, local 
communities, and research and development partners in the 
private and public sectors to ensure delivery and uptake at scale 
of SI technologies, innovations, and practices 
Output 4.1: Alliances and effective partnerships developed between farmers, local 
communities, and research and development agents in the public and private 
sectors to enable the release, dissemination, and adoption of proven technologies 
and practices to scale 
Activity 4.1.1: Conduct cost-benefit and gender analysis coupled with other socio-economic 
analyses to identify and quantify adoption constraints and opportunities for different farmer 
contexts 
Sub-activity GH411-18: Predicting adoption of sustainable agricultural practices in Sudan and 
Guinea Savanna agro-ecologies 
 
This is an IITA-led activity. The objective is to predict the adoption of SI technologies promoted 
by Africa RISING project in Northern Ghana and Mali. Data for this activity will be collected on 
four key areas which are expected to influence adoption: 1) relative advantage for the 
population; 2) relative advantage of the practice; 3) learnability characteristics of the practice; 
and 4) population-specific influences on the ability to learn about the practice. Gender 
segregated FGDs will be conducted to collect the data. The project team has discussed and 
identified technologies for consideration in both Ghana and Mali. The project team is currently 
conducting a literature review. Maize-legume strip cropping, contour bunding soil conservation 
practice, dual-purpose sorghum varieties, and maize leaf stripping for animal feeds will be the 
target technologies. 
 
Activity 4.1.2: Map and assess relevant stakeholders to establish dialogue for the exploration 
of mutual synergies for scaling delivery of validated technologies 
Sub-activity GH412-18: Identify and assess delivery pathways to leverage and engage with 
existent initiatives including government extension systems 
 
This is a Science and Technology Policy Research Institute (STEPRI)-led activity. During the 
reporting period, the research team of STEPRI worked on conceptualizing and planning the 
research design and methodology. The team intends to use a multi-case design to study the 
institutional landscape of SI technology delivery pathways using the agricultural innovation 
systems approach as the main conceptual framework.  
 
The project team is using a stakeholder analysis approach, which involves the identification of 
those organizations /stakeholders with an interest in the project’s activities and outcomes. The 
project team is conducting extensive literature reviews in relation to this sub-activity. The team 
also plans to use an actor linkage matrix to show the linkages and flows of information between 
key stakeholders involved in SI issues. The matrix will provide an understanding of the key 
institutional linkages with which the Africa RISING project should work with, or strengthen, as 




Initial findings indicated that stakeholders are constrained by socio-cultural, institutional, and 
economic factors in the dissemination and adoption of SI technologies/practices. However, 
opportunities exist for the project to leverage on and scale out proven SI technologies/practices. 
For instance, the SI practices could be integrated into district agricultural plans during the 
annual planning review process and/or build collaborative alliances with other SI related 
projects to tap into existing initiatives. 
 
Policy environment 
The Food and Agriculture Sector Development Policy II and its implementation action plan, the 
Medium-term Agriculture Sector Investment Plan II, are the core policy documents guiding the 
development of the agriculture sector. The MoFA is also implementing a ‘Planting for Food and 
Jobs’ agenda as the main program. An earlier analysis of the policy landscape indicated that SI is 
not a core policy agenda for agriculture development but strategies peculiar to specific SI 
domains (Production, Economic, Environmental, Human and Social) are dotted in the 
formulated objectives of policies and programs. However, due to ineffectiveness (inadequate 
resources, weak coordination) in policy implementation, the stated SI strategies are not 
reflected in farming systems and farm household decision-making on agriculture production. 
 
Public policy stakeholders interviewed referred to the fifth pillar of FASDEP II (sustainable 
management of land and environment) as the main strategy to address issues of sustainable 
agriculture production. Under this pillar, the government aims to mainstream and support the 
scaling-up of sustainable land management practices in both environmental resilience and 
agricultural productivity, and the overall national development agenda. However, this pillar 
which serves as the entry point in the interactions between climate change, biodiversity loss, 
and agriculture does not touch on SI as a strategy. There is opportunity for the Africa RISING 
project to contribute to filling the SI gaps in policy through its rich experience in implementing 
several research activities on SI approaches. 
 
SI technologies/practices and delivery pathways 
We found that several SI technologies/practices exist and are being explored by farmers in the 
regions. These are: row planting; dry season irrigation; food fortification; use of improved seeds; 
cowpea living mulch under maize; provision of donkeys for women to cart manure; 
intercropping of maize and cowpea or milled; crop-livestock integration; maize leaf stripping; 
and groundnut spacing. 
 
The core stakeholders involved in the dissemination of SI technology/practices can be found 
under these categories: MoFA extension, development partner organizations and projects, 
NGOs/CSOs, media, farmer groups, national agricultural research systems.  
 
The delivery pathways or mechanisms employed by the stakeholders to disseminate SI 
technologies/practices to farmers include: Demonstrations on experimental plots and farms, 
technology park as a learning center, do hands-on training, farmer-to-farmer interaction; 
information flow through radio and mobile phones (e.g. the use of business-oriented farmer to 
tell others about his or her experience on radio); sensitization and awareness in communities 






Constraints to effective dissemination of SI technologies  
1. Economic  
✓ Lack of fuel to move about, as well as enough vehicles (motorbikes), and none or late 
release of funds 
✓ Money focus attitude, where farmers do not show up for dissemination activities (if 
transportation allowances and lunch packs are not given)  
✓ Inadequate funding reduces the number of farmers extension and researchers are able 
to reach with SI technologies  
✓ Expensive labor services and time-consuming practices with SI technologies  
✓ Subsidy prices of inputs which affects private sector involvement in dissemination, as 
well as supply of input and provision of services  
✓ Lack of remunerative markets  
2. Institutional  
✓ Cumbersome nature of fertilizer coupon system 
✓ Low priority of agricultural activities under local assembly planning and implementation, 
farmers’ disinterest and low pace of adoption by farmers, as well as differences in the 
time of adoption of farmers in a group  
✓ Weak collaboration with other stakeholders to harmonize activities, and lack of 
dissemination skills by researchers/extension, as well as inadequate extension and labor 
services  
✓ Ineffective public policies that does not promote the uptake of agricultural research 
3. Socio-cultural  
✓ Funerals days that coincide with farm field days 
✓ Women not able to enter cowpea farms during menstruation periods, and difficulties in 
meeting women if the husbands have not been giving prior notice.  
 
The farmer stakeholder category was of the view that the delivery of SI technology information 
through text messages on mobile phones is ineffective, as the mechanism does not allow for 
farmers to have hands-on practice and/or a visual appreciation of how the technology can be 
used on their farms. Researchers perceive farmers find it difficult to adopt SI technologies 
disseminated to them because they expect NGOs/development partners to continue to provide 
services and funding after SI project implementation. 
 
Opportunities for scaling 
Stakeholders’ suggested opportunities, which the Africa RISING project can leverage on for the 
scaling of SI technologies/practices  
✓ Align SI to the current MoFA flagship program (Planting for food and jobs)  
✓ Inclusion of technologies into district and municipal annual workplans 
✓ Integration of small ruminants in communities where only crop SI technologies are 
being promoted and the promotion of dry season vegetables 
✓ Packaging SI technology in a simple format and incorporating into veterinary services for 
dissemination as service providers are very often in the communities to check on 
animals 
✓ Extensive networks and relationships exist between farmers and NGOs/CSOs, which 
could be explored for the dissemination of SI technologies/practices 
 
The team is following proceedings at the Agriculture Sector Working Group meetings and will 
find the space to share with members the insights generated from the studies and others in the 
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project. It is evident that several stakeholders do not generate SI technologies and are willing to 
host the SI information and/or utilize the technologies from the project. However, the 
modalities of these engagements should be clearly spelt out, with Africa RISING taking lead in 
the process. The validated SI technologies from the project should also be outlined in a simple 
format, stating clearly the benefits and conditions under which they are effective for farmers, to 
make dialogues with relevant stakeholders on the technologies easier and effective. 
 
This research looks at the possibility of creating partnerships for the up-scaling of validated 
technologies from the Africa RISING project. Since the technologies cover a wide range of issues 
covering productivity, economy, environment, social, and human, this cross-cutting research 
initiative is likely to generate insights for Africa RISING by showing the wider context of how the 
different sub-activities of the project are related to each other. 
 
Output 4.2: Gender-sensitive decision support tools to assess technology-
associated risks and opportunities are available for use by project partners.  
Activity 4.2.1: Identify and communicate gender-sensitive decision support tools in the 
context of different farm typologies 
Sub-activity: GH421-18: Dissemination of gender-sensitive technology assessment tools to 
project partners (Completed this reporting period) 
This is an IITA-led activity. In 2017, the Africa RISING gender team developed participatory tools 
for the gender-sensitive assessment of the interaction of agricultural technologies with a variety 
of social, economic, and other factors. The three most important tools are activity profiles 
(focusing on shifts in labor time and burden), matrix scoring (exploring changes in all SI indicator 
domains), and linkage diagrams (as an open tool to capture farmers’ views without predefined 
foci). These tools were included in a gender training manual and disseminated to project 
partners in four training sessions in Mali, Ghana, Tanzania, and Malawi in 2017. The final version 
of the manual is available on CG Space. The tools have now been made accessible to a wider 
public through their publication of the Africa RISING gender training manual in March 2019. 
Gender Analysis in Farming Systems and Action Research: A Training Manual 
https://hdl.handle.net/10568/100149 
 
Output 4.3: A framework for monitoring and evaluating technology adoption, and 
technology-associated risk accessible to the project team and scaling partners 
Activity 4.3.1: Monitor and modify the progress of technology adoption process towards 
scaling 
Sub-activity GH431-18: Matching agricultural technologies to farms and their context 
The WUR team intends to submit a thesis and draft journal article: Matching agricultural 
technologies to farms and their biophysical and socio-economic context in Northern Ghana. It 
also intends to write a blog on the potential of the concept and algorithm for scaling. These 
deliverables are only due in July and August 2019, respectively. 
Output 4.4: Knowledge sharing centers (physical structures) and learning 
alliances are developed within existing local and regional institutions 





Group and individual trainings were an integral part of the project activities during the reporting 
period. A total of 14 students (1 BSc, 9 MSc, and 3 PhD) and 1 technician were attached to the 
project for their research during the reporting period (Table 20). 
Graduate training 
Table 20: Graduate training 
Name Institute Degree Start  End 
Ghana         
Albert Berdjour UDS MPhil 2016 2019 
Felix Oteng Dwaah UDS MPhil 2017 2020 
Josuah Kubasri Adda UDS MPhil 2017 2020 
Abdul Rahman Ayuba UDS MPhil 2017 2020 
Richard Dogoli 
Nantanba 
UDS, Dept. Nutritional 
Sciences 
MPhil (Public Health 
Nutrition) Aug-18 Dec-19 
Mirja Michalscheck WUR    PhD 2014 2019 
         
Mali         
Madina Diacoumba Universite de Bamako PhD Jan. 2015 
Jun. 
2019 
MSc student IPR/IFRA MSc Jul. 2018 
May-
19 
To be identified IPR/IFRA Katibougou MSc Jul. 2018  
Mar. 
2019 
To be identified IPR/IFRA Katibougou Technician Jul. 2018 
Mar. 
2019 
Intern    IPR/IFRA Katibougou BSc  Aug. 2018 
Feb. 
2019 
Cheick Oumar Dembele    IER PhD 2017 2020 


















Lead and non-lead vegetable farmers were trained in February 2019 on PVS and to promote 
information and knowledge-sharing among farmers. 
































55 65 120 67 53 120 107 13 600 
Total 70 80 150 42 34 150 134 16 750 
 
Chiefs, local assembly men, agriculture extension agents, lead and non-lead farmers, and 
vegetable farmers were trained on proper management of the vegetable hubs.  
 
Livestock keepers, including youth and an artisan, were trained in January 2019 on mount feed 
troughs at a suitable location that has dry ground and enough shade.  
 
Breakdown of those trained on design and use of improved feed troughs. 
Category Male Female  Total 
Duko (beneficiaries) 5 5 10 
Duko (other farmers) 10 0 10 
Tibali (beneficiary farmers) 7 3 10 
Youth  19 10 29 
Grand Total 41 18 59 
 
Mali 
Training sessions and exchange visits were organized for 82 women and 39 men in Bougouni 
and Koutiala districts on good agricultural and postharvest practices in February 2019. 
 
The vegetable team organized a three days training for 11 nutrition extension workers, including 
3 women, at Samanko Research Station in Bamako. The main topics delivered were agriculture 
for nutrition and health, optimal nutrition practices for pregnant and lactating women and 
young children aged 0-59 months, optimal WASH, and maternal and child health. This training 
aimed at building the capacity of extension workers on how to integrate nutrition, WASH, and 
health activities with agriculture activities for better nutrition and health.  
 
A total of 400 volunteer farmers from Zanzoni, Sirakele, and N’golonianasso villages participated 
in the two-day practical training on heap composting of cotton stems. This training showed the 
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need to cut the stems in pieces of 10 to 20 cm to facilitate easy handling. Participants were also 
trained on the method of proper mixing up different inputs such as cattle manure, ashes, 
glumes and residues. The participants were trained on watering techniques, water supply 













































Project implementation updates 
There have been issues with some partners regarding quality and timeliness of progress reports. 
In such cases, the project manager informed the submitting entity of the scientists’ institutions. 
 
Since the implementation of the SIAF is mandatory, the IITA and ILRI Project Managers decided 
to organize a workshop to better familiarize the researcher with the framework and discuss the 
opportunities it offers to analyze and interpret data.  The workshop was held between 30 
October and 2 November 2018. 
 
The Chief Scientist and the Project Manager now have access to the researchers’ datasets on 







































Synergies with other projects 
The following partnerships were observed with Africa RISING project. 
Mali  
• ARDT-SMS project funded the establishment of solar pump deep wells in Flola and 
N’golonianasso Technology Parks. ARDT_SMS was part of the organized farmers’ field 
day in 2017 and 2018. 
• The technology parks are the preferred sites for technology dissemination by different 
projects. ILRI led Technologies for African Agricultural Transformation (ILRI-TAAT) is 
using the technology parks for the demonstration and scaling of animal feed varieties. 
The United Nations Development Program (UNDP) is using the technology parks in 
Bougouni as sites to teach farmers on improved land and water management practices. 
• The livestock component of the research is linked to the USAID Mali Livestock 
Technology Scaling Program (MLTSP) led by ILRI. The program also has similar activities 
to scale integrated feed and health packages for small ruminants in three regions of 
Mali, including Sikasso Region where Africa RISING project activities are conducted. For 
example, to collect data on feed prices at the livestock markets in Sikasso Region the 
MLTSP is using a modified version of the survey instrument developed by ILRI for Africa 
RISING Ghana project.  The Ghana survey instrument was used for monitoring the price 
of livestock feeds at livestock markets in Northern Ghana over different seasons. The 
results of this feed market survey in three regions of Northern Ghana were published in 
Animal Health and Production (see Konlan et al., 2018).  
https://www.researchgate.net/publication/281121623_Opportunities_and_challenges_
of_emerging_livestock_feed_markets_in_northern_Ghana 
• The seeds of varieties used in Africa RISING trials were produced in off-season through 
the McKnight-funded Seed Systems III project. Also, the results of the AR trials on dual-
purpose sorghum are part of the McKnight-funded Dual-purpose Sorghum and Cowpea 
project. 
• Africa RISING project is partnering with the USAID Mali scaling project on nutrition, 
WASH, and health domains to reduce the incidence of infectious diseases in target 
communities. 
• Africa RISING project is linked with the CRP on Water, Land and Ecosystems (WLE) with 
regards to research on natural resources management and dissemination of integrated 
land-soil technologies and practices to improve and sustain productivity and ecosystems 
services at the farm and watershed levels.  
• Africa RISING project is linked to the national agricultural research theme on crop and 
livestock breeding practices and small ruminant fattening 
Ghana 
• The WUR project team and potential synergies were identified for work on typologies 
and targeted using the FarmMATCH concept with other projects in Africa (RTB, A4NH, 
and RICE) and in Asia (with CIMMYT in India, Nepal, and Bangladesh). 
• CSIR-STEPRI collaborated with the Centre for Agriculture and Bioscience Information 
(CABI) and lead the Learning Alliance and knowledge sharing component of the 
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Sustainable Agriculture Intensification Research and Learning Alliance Program (SAIRLA) 
in Ghana.  
















































Communication and knowledge sharing 
The main communication channels supported during the reporting period were:  
• Wiki internal workspace: http://africa-rising.wikispaces.com/ 
• Project updates on the program website: https://africa-rising.net/ 
• A Yammer network with internal updates  
• Photos: https://www.flickr.com/photos/africa-rising/ 
• Repository: https://cgspace.cgiar.org/handle/10568/16501 
 
Migration to the new program and project wiki site: http://africa-rising-wiki.net/Home was 
successfully finalized. Nearly all materials (and institutional memory content) from the previous 
Wiki page were successfully transferred. Project partners have now started using the Wiki site 
but some have complained about its user friendliness. Thus, the communications team will 
continue to support project partners to derive maximum value from the Wiki site going forward 
through trainings and general user support.  
 
Progress is also being made with a revamp of the Africa RISING Website which started in 
October 2018. The revamp is being done through a contracted consulting arrangement with the 
Computing for Development (C4D) lab at the University of Nairobi. The revamp is targeted to be 
completed by mid-July 2019.  
 
The communications and knowledge sharing (CKS) team continues to support the organization, 
and the facilitation and documentation of various events at program and project level. One of 
the key events organized by the team during the reporting period was the Africa RISING 
Program Learning Event, held from 5–8 February in Malawi. The goal of the annual meet was for 
partners from the six project countries to synthesize valuable lessons learnt in the previous year 
and harness them for improved project implementation in the subsequent year. Mixing a 
regular workshop format with field visits to project activity sites in Malawi, the event focused on 
three primary topics: (1) experiences with implementation of the SIAF; (2) systems research for 
agriculture in practice; and 3) common understanding of terminologies used within the Africa 
RISING program.  
 
The following meetings and events were held during the reporting period. 
• 28-29 April: Field visits on vegetables and water management activities- Upper East 
• 17 - 23 March 2019: Gender Evaluation - Bougouni and Koutiala - Mali 
• 18 - 20 March 2019: Pre-planning team meeting - Tamale, Ghana 
• 11 - 13 March 2019: Pre-planning team meeting - Sikasso, Mali 
• 3 - 7 March 2019: Trial Event - Tamale, Ghana 
• 16 Feb - 6 March 2019: Field visit and Data collection by CSIR-STEPRI - North, Upper East 
and West regions, Ghana 
• 25 - 26 February 2019: Farmers training on good vegetable production practices - 
Bougouni and Koutiala, Mali 
• 21 - 25 February 2019: Youth Mappers to Africa RISING Project WA - Upper West and 
East regions, Ghana 
• 22 February 2019: Field visit on livestock activities- Tibali, Tamale, Ghana 
• 21 - 22 February 2019: Visit by Sustainable Intensification Innovation Lab by Director 
(SIIL) - Tamale, Ghana 
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• 17 - 20 February 2019: Youth Mappers to Africa RISING Project WA - Tamale, Ghana 
• 18 October 2018: Africa RISING Mali Farmers Field Day- Koutiala, Mali 
• 17 October 2018: Africa RISING Mali Farmers Field Day- Bougouni, Mali 
 
The stories listed below were published and disseminated to stakeholders concerning different 
project’s activities and outputs. Click on hyperlinked titles below to view. 
• New Africa RISING training manual for building capacity in gender-sensitive research (15 
March 2019) 
• Missed the Africa RISING Learning Event 2019? You can access all the material here (13 
March 2019) 
• Africa RISING Learning Event 2019 – participants reflections and takeaways (11 March 
2019) 
• Photo report on the Africa RISING Program Learning Event 2019 (8 March 2019) 
• What’s in a name? Africa RISING partners aim for common understanding of 
terminologies (8 March 2019) 
• Operationalizing the Sustainable Intensification Assessment Framework: An interview 
with Vara Prasad (5 March 2019) 
• Photo report on small-scale maize shelling machines in northern Ghana (19 February 
2019) 
• Dual-purpose sorghum varieties improving food and feed security for crop-livestock 





























Selected reports and publications 
The following peer reviewed journal articles and reports were published by the project team 
during this period. 
Peer reviewed journal articles 
• Jayashree, B. 2018. Contour bunding preserves soils and boosts farmers' incomes by 
20% in Mali. Appropriate Technology 45(2):24-26. 
Reports 
• Fischer, G. 2019. Gender analysis training in Africa RISING (2015-2018). Ibadan, Nigeria: 
IITA. 
• Jimah, K. 2019. Decision-makers in Ghana and Malawi increase knowledge and capacity 
to use methods and tools for assessing the effect of SAI for women and the youth. 
Ibadan, Nigeria: IITA. 
• IITA and ILRI. 2019. Africa RISING Program Communication and Knowledge Management 
Strategy: 2019‒2021. Ibadan, Nigeria: IITA. 
• Fischer, G., Wittich, S., and Fründt, S. 2019. Gender analysis in farming systems and 
action research: A training manual. Ibadan, Nigeria: IITA. 
• IFPRI, IITA, and ILRI. 2019. Africa RISING program data management plan: 2019–2021. 
Nairobi, Kenya: ILRI. 
• IITA. 2018. Sustainable intensification of key farming systems in the Sudan and Guinea 
Savannas of West Africa: Technical report, 01 April to 30 September 2018. Ibadan, 
Nigeria: IITA. 
• Mali and Ghana Country briefs:  
o Mali: http://africa-rising-wiki.net/images/5/51/Mali_1704.pdf 






















Summary of the 2018 Ghana and Mali workplans  
Outcomes, outputs, and activities of the Africa RISING West 
Africa Project Phase 2 
 
Table 22: Outcomes, outputs, and activities of the Africa RISING West Africa Project Phase 2 
Outcome 1: Farmers and farming communities in the project area are practicing more productive, 
resilient, and profitable and sustainably intensified crop-livestock systems linked to markets. 
Output 1.1: Research products for more 
productive, intensive, diverse, 
profitable and resilient crop (cereals, 
legumes, and vegetables); livestock 
(sheep, goats, cattle, poultry and pigs) 
and integrated crop-livestock farming 
systems are identified and 
disseminated to farmers through 
development partners in the 
intervention communities 
Activity 1.1.1: Test a combination of climate-smart crop 
varieties and agronomic practices to increase and sustain 
food and feed production 
Activity 1.1.2: Test and disseminate a combination of 
improved breeds, housing, feeding, health and breeding 
practices to intensify rearing of livestock (sheep, goat, pig, 
and poultry) for meat, egg and milk production 
Output 1.2: Integrated management 
practices and innovations to improve 
and sustain productivity and 
ecosystems services of the soil, land, 
water and vegetation resources are 
developed and disseminated with 
farmers and development partners in 
the intervention communities 
Activity 1.2.1: Test and disseminate land, soil and integrated 
land-soil technologies and practices to improve and sustain 
productivity and ecosystems services at the farm and 
landscape/watershed levels 
Activity 1.2.2: Test and promote water management 
technologies and practices to increase water productivity in 
small-scale crop-livestock farming systems under rainfed 
and irrigated conditions 
Output 1.3: Labor-saving and gender-
sensitive technologies in target areas to 
reduce drudgery while increasing labor 
efficiency in the production cycle 
delivered 
Activity 1.3.3: Demonstrate small-scale maize shelling 
machines to smallholders and other stakeholders to reduce 
drudgery and labor requirements 
Output 1.4: Tools (including ICT-based) 
and approaches for disseminating 
recommendations in relation to above 
research products, integrated into 
capacity development and used in 
Outcomes 4 and 5  
Activity 1.4.1: Generate technology extrapolation domains in 
West Africa 
Outcome 2: More farmers and farm families are adopting technologies and practices to improve 
nutrition, food and feed safety, postharvest handling, and value addition. 
Output 2.1: Improved technologies, 
innovations, practices and habits to 
increase production and consumption 
of safe diverse and more nutritious 
food for farm families, especially by 
women and children developed and 
Activity 2.1.1: Develop a nutrition strategy to harmonize the 
nutrition activities national nutrition approaches and link 
them to the crop and livestock activities 
Activity 2.1.2: Build capacity of farm families, especially 





disseminated in partnership with 
research and development partners 
Output 2.2: Postharvest technologies 
and practices to provide options for the 
food, feed sectors are tested and 
disseminated to farmers through 
researchers, extension staff, and 
development partners 
 
Outcome 3: Farmers and other value chain actors have greater and equitable access to production 
assets and markets (input and output) through enabling institutions and policies 
Output 3.1: Improved policies and 
institutional arrangements to increase 
participation of farm families, especially 
women and youth in the output and 
input markets and decision-making are 
developed 
Activity 3.1.1: Identify constraints to and opportunities for 
improving access to the output and input markets by 
women and youth in the target area 
Output 3.2: Options to increase access 
to production assets and increase 
participation in decision-making by 
women, youth, and other vulnerable 
groups 
Activity 3.2.1: Identify constraints to, and opportunities for 
increasing women and youth access to production assets in 
the target area 
Outcome 4: Effective partnerships are built with farmers, local communities, and research and 
development partners in the private and public sectors to ensure delivery and uptake at scale of SI 
technologies, innovations and practices 
Output 4.1: Alliances and effective 
partnerships developed between 
farmers, local communities, and 
research and development agents in 
the public and private sectors to enable 
the release, dissemination, and 
adoption of proven technologies and 
practices to scale 
Activity 4.1.1: Conduct cost-benefit and gender analysis 
coupled with other socio-economic analyses to identify and 
quantify adoption constraints and opportunities for 
different farmer contexts 
Activity 4.1.2: Map and assess relevant stakeholders to 
establish dialogue for the exploration of mutual synergies 
for scaling delivery of validated technologies 
Output 4.2: Gender-sensitive decision 
support tools to assess technology-
associated risks and opportunities are 
available for use by project partners 
Activity 4.2.1: Identify and communicate gender-sensitive 
decision support tools in the context of different farm 
typologies. 
Output 4.3: A framework for 
monitoring and evaluating technology 
adoption, and technology-associated 
risk accessible to the project team and 
scaling partners 
Activity 4.3.1: Monitor and modify the progress of 
technology adoption process towards scaling 
Output 4.4: Knowledge sharing centers 
(physical structures) and learning 
alliances are developed within existing 






Partner spotlight: Planned milestones, reasons for deviation from milestones and actual 
achievements 
This section provides updates from a selected group of partners who provided this feedback in their reporting templates. Future efforts will 
ensure consistence in this section since not all partners provided this feedback. Unlike the results provided in Section 8, this section is not 
chronologically arranged based on outputs, it is arranged based on different partner institutions’ planned milestones and deliverables which 
were planned from August 2018 through July 2019. 
The World Vegetable Center (WorldVeg) 
 
Project Outcome 1: Farmers and farming communities in the project area are practicing more productive, resilient, profitable and sustainably 
intensified crop-livestock systems linked to markets 
Output Activity 1.1.1: Test a combination of climate-smart crop varieties and agronomic practices to increase and sustain food and 
feed production. 
Sub-activities Planned milestones Deviation from milestone Achievements 
Output 1.1: Research 
products for more 
productive, intensive, 
diverse, profitable and 
resilient crops (cereals, 
legumes, vegetables), 
livestock (sheep, goats, 
cattle, poultry and pigs) 
and integrated crop-
livestock farming 
systems are identified 
and disseminated to 
farmers through 
development partners 
Identification of varieties of 
vegetable crop species 
adapted to the Upper East 
and Northern Regions of 




Sixty (60) farmers, including 
30 women (50%) and 30 
young farmers aged 18 to 30 
years-old (50%) in the 
communities of Guia, or 
Niangua or Tekuru (UER) and 
Douko or Cheyohi (NR), will 
implement variety trials and 
demonstrations at the 
vegetable hubs at selected 
IWMI technology parks (57) 
farmers  and on farmers' 
fields to test rainfed tomato 
and pepper varieties to select 
Fifty-seven (57) farmers in 
both Northern and Upper 
East regions planted in 
lowlands to capture 
moisture and avoid 
exposure to drought and 
rain scarcity. Tomato and 
mostly pepper crops were 
destroyed by floods and 
excess soil moisture which 
occurred between 10 days 
to 4 weeks during this rainy 
season in the Upper East 
and Northern regions 
(Figures 1 & 2). But farmers 
Seeds were distributed to 
60 farmers in the 
communities of Guia, or 
Niangua or Tekuru (UER) 
and Douko or Cheyohi 
(NR). Nurseries were 
implemented from July to 
beginning of August 2018. 
Some farm fields around 
houses were not affected 
by excess water or floods 




Project Outcome 1: Farmers and farming communities in the project area are practicing more productive, resilient, profitable and sustainably 
intensified crop-livestock systems linked to markets 
Output Activity 1.1.1: Test a combination of climate-smart crop varieties and agronomic practices to increase and sustain food and 
feed production. 
Sub-activities Planned milestones Deviation from milestone Achievements 




are willing to participate in 
the dry season activities. 
Crops were exposed to 
heavy rains during and after 
the transplanting stage. 
There were high rates of 
plant rot. Most farmers got 
discouraged. Humid season 
trials will be re-conducted 
during the 2019 rainy 
season. The delay in funding 
also affected activities to 
start on time. There was 
poor follow up of the 
Northern region due to 
insufficient staff. 
Output 1.2: Integrated 
management practices 
and innovations to 
improve and sustain 
productivity and 
ecosystems services of 
the soil, land, water and 
vegetation resources 
are developed and 
disseminated with 
Identification of varieties of 
vegetable crop species with 
adaptation to Northern 
Ghana in the dry season 
 
In the dry season, about 90 
farmers in communities of 
the Upper East and Northern 
regions, including at least 
50% of female farmers and 
50% of youth, will implement 
variety trials and 
demonstrations at the 
vegetable hubs and/or 
selected IWMI crop hubs and 
Onion trials and 
demonstration seeds will be 
planted after 10 October 
2018 (slight delay in 
shipment from Mali). 
Ninety (90) Non-lead 
farmer fields are currently 
being laid out according to 
their water requirements 
in Guia (UER), Duko and 
Cheyohi (NR). 
Land clearing activities at 
the five hubs in Niangua 
and Tekuru (UER) and also 
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Project Outcome 1: Farmers and farming communities in the project area are practicing more productive, resilient, profitable and sustainably 
intensified crop-livestock systems linked to markets 
Output Activity 1.1.1: Test a combination of climate-smart crop varieties and agronomic practices to increase and sustain food and 
feed production. 
Sub-activities Planned milestones Deviation from milestone Achievements 
farmers and 
development partners 
in the intervention 
communities. 
farmers' fields to disseminate 
tomato, onion and pepper 
varieties. About three 
replicated trials will be 
conducted at these hubs 
under drip irrigation.  
at non-lead farmer fields 
have been started. 
Nursery beds have been 
established for tomato and 
pepper which would be 
transplanted in two weeks. 
Determining appropriate water 
scheduling methods for 
enhanced crop and water 
productivity in dry season 
vegetable production 
 
There are no planned milestones 
during this reporting period for 
this sub-activity. Field 
experiments for this sub-activity 
will start in the dry season. 
 
No milestones are planned for 
this reporting period.  The 
technical report will be ready 
at the end of May 2019. 
− Field experiment 
executed  
− Data collection is going 
well  
− Fifty (50) farmers were 
demonstrated about the 
assembling and 
installation of the 
Wetting Front Detector 
in the vegetable hubs 
(Nyangua and Tekuru). 
 Assess economic feasibility and 
farmers’ views on the WFD 
irrigation scheduling tool for dry 
season vegetable production 
system in two communities 
(Nyangua and Tekuru), Upper 
East Region of Ghana. 
 
There are no planned milestones 
during this reporting period for 
this sub-activity. Field 
experiments for this sub-activity 
will start in the dry season.  
 
No milestones are planned for 
this reporting period.  The 
technical report will be ready 
at the end of May 2019. 
− Data on costs and 
benefits of using WFD as 
scheduling tool are 
collected from the 
Zaleringu community 
(ILSSI site).  
− Harvesting of pepper will 
be completed by mid-
April and Yield data will 
be used for economic 
feasibility analysis  
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Project Outcome 1: Farmers and farming communities in the project area are practicing more productive, resilient, profitable and sustainably 
intensified crop-livestock systems linked to markets 
Output Activity 1.1.1: Test a combination of climate-smart crop varieties and agronomic practices to increase and sustain food and 
feed production. 
Sub-activities Planned milestones Deviation from milestone Achievements 
− Semi-structured 
questionnaire developed, 
enumerators trained, and 
50 farmers (26 lead and 
24 non-lead farmers) 
interviewed from in 
Nyangua, Tekuru and 
Zanlerigu 
− Data encoding and 
cleaning completed. 
 Improve the capacity of 
vegetable farmers on 
vegetable gardening and 
postharvest techniques. 
 
A total of 150 farmers trained 
on vegetable gardens 
implemented in the Upper 
East and Northern Regions of 
Ghana. 
150 farmers yet to be 
trained on vegetable 
gardening (October 2018). 
A meeting was conducted 
with Upper East Region 
lead farmers, assembly 
men, extension agents and 
community leaders to 
decide whether activities 
will continue. Lead farmers 
said they will be more 
committed and agreed to 
share hubs with non-lead 
farmers. Community 
leaders in Niangua, 
assembly men and the 
extension agent promised 
tight follow up through the 




Project Outcome 1: Farmers and farming communities in the project area are practicing more productive, resilient, profitable and sustainably 
intensified crop-livestock systems linked to markets 
Output Activity 1.1.1: Test a combination of climate-smart crop varieties and agronomic practices to increase and sustain food and 
feed production. 
Sub-activities Planned milestones Deviation from milestone Achievements 
 Contribution to technology 
handbook: Introduction 
section of Chapter 1 on 
vegetable varieties; Chapter 2 
on Maize -vegetable (tomato, 
pepper, eggplant, okra, 
roselle) intercropping 
  The chapter will be 
submitted by end of 






















The International Water Management Institute (IWMI) 
 
Project Outcome 1: Farmers and farming communities in the project area are practicing more productive, resilient, profitable and sustainably 
intensified crop-livestock systems linked to markets 
Output Activity 1.2.2: Test and promote water management technologies and practices to increase water productivity in the small-
scale crop-livestock farming systems under rain fed and irrigated conditions. 
Sub-activities Planned milestones Deviation from milestone Achievements 
Output 1.2: Integrated 
management practices 
and innovations to 
improve and sustain 
productivity and 
ecosystems services of 
the soil, land, water and 
vegetation resources 




in the intervention 
communities. 
Determining appropriate 
water scheduling methods for 
enhanced crop and water 
productivity in dry season 
vegetable production. 
There are no planned 
milestones during this 
reporting period. Field 
experiments for this sub-
activity will start in the dry 
season. 
No milestones are planned 
for this reporting period.  
The technical report will be 
ready at the end of May 
2019. 
− Field experiment 
executed  
− Data collection is going 
well  
− Fifty (50) farmers were 
demonstrated about 
the assembling and 
installation of the 
Wetting Front Detector 
in the vegetable hubs 
(Nyangua and Tekuru). 
Assess economic feasibility 
and farmers’ views on the 
WFD irrigation scheduling 
tool for dry season vegetable 
production system in two 
communities (Nyangua and 
Tekuru), Upper East Region of 
Ghana.  
There are no planned 
milestones during this 
reporting period for sub-
activity on appropriate water 
scheduling methods. Field 
experiments for this sub-
activity will start in the dry 
season. 
No milestones are planned 
for this reporting period.  
The technical report will be 
ready at the end of May 
2019. 
− Data on costs and 
benefits of using WFD 
as scheduling tool are 
collected from the 
Zaleringu community 
(ILSSI site).  
− Harvesting of pepper 
will be completed by 
mid-April and Yield 





Project Outcome 1: Farmers and farming communities in the project area are practicing more productive, resilient, profitable and sustainably 
intensified crop-livestock systems linked to markets 
Output Activity 1.2.2: Test and promote water management technologies and practices to increase water productivity in the small-
scale crop-livestock farming systems under rain fed and irrigated conditions. 





and 50 farmers (26 
lead and 24 non-lead 
farmers) interviewed 
from in Nyangua, 
Tekuru and Zanlerigu 




















The University of Development Studies (UDS) 
 
Project Outcome 2: More farmers and farm families are adopting technologies and practices to improve nutrition, food and feed safety, 
postharvest handling, and value addition. 
Output Activity 2.1.2: Train farm families, especially women to produce and consume diverse and more nutritious food. 
Sub-activities Planned milestones Deviation from milestone Achievements 
Output 2.1: Improved 
technologies, practices, 
and habits to increase 
production and 
consumption of diverse 
and more nutritious 
food by farm families, 
especially by women 







Using the power of radio to 
promote women’s 
empowerment for improved 






Advocacy messages in the 
form of jingles, spots and 
drama are being aired on 
five radio stations. 
 
An Evaluation of Using 
Mother Care Group 
Approach/Model in improving 
nutrition behaviors. 
July 2019 None Formative research 
completed. 
 
Assess the effect of joint 
nutrition educational 
campaign and homestead 
vegetable production on 
empowerment of women in 
household food security. 
December 2019 
 
None Targeted nutrition 
behavioral change 
communication messages 













The Science and Technology Policy Research Institute (STEPRI) 
 
Project Outcome 3: Farmers and other value chain actors have greater and equitable access to production assets and markets (input and output) 
through enabling institutions and policies. 
Output Activity 3.1.1: Review existing policies and institutional arrangements affecting equitable access to production assets and 
markets. 
Sub-activities Planned milestones Deviation from milestone Achievements 





of farm families, 
especially women and 
youth, in the output 




Conduct household surveys  Household survey data set 
collected from the three 
Northern Regions by 15th of 
March 2019. 
There was no deviation for 
the planned milestones. 
 
Household data on 
demography, SI indicators, 
and input and output 
market variables collected, 
and being analyzed to 
draw insights on 
opportunities and 
determinants of market 
access for better use of SI 
technologies. 
 
Analyze initial set of data Clean data and conduct initial 
analysis based on core 
objective of sub-activity by 
8th April 2019. 
Submit second interim project 
report 
A second interim project 
report outlining activities 
done and preliminary findings 
submitted to project manager 











Outcome 4: Effective partnerships are built with farmers, local communities, and research and development partners in the private and public 
sectors to ensure delivery and uptake at scale of SI, technologies, innovations and practices. 
Output Activity 4.2.1: Identify and communicate gender-sensitive decision support tools in the context of different farm typologies. 
Sub-activities Planned milestones Deviation from milestone Achievements 
Output 4.2: Gender-
sensitive decision 
support tools to assess 
technology-associated 
risks and opportunities 
are available for use by 
project partners. 
Conduct personal interviews 
for key stakeholders of SI 
technologies providers (Africa 
RISING researchers and 
scientists from other 
organizations), input dealers 
and users, with focus on the 
opportunities and constraints 
in SI technology 
dissemination and delivery 
pathways. 
 
− Interviews of key 
stakeholders done, data 
transcribed and compiled 
into themes of conceptual 
framework by end of March 
2019. 
− Initial data analysis done by 
team and insights 
incorporated into second 





Analysis of data is ongoing 
to draw insights on the 
social, economic, and 
institutional opportunities 
and constraints in delivery 
pathways. Preliminary 
findings are outlined in 



















Wageningen University (WUR) 
 
Project Outcome 2: More farmers and farm families are adopting technologies and practices to improve nutrition, food and feed safety, 
postharvest handling, and value addition. 
Output Activity 2.1.1: Develop a nutrition strategy to harmonize the nutrition activities with national nutrition approaches and link 
them to the crop and livestock activities. 
Sub-activities Planned milestones Deviation from milestone Achievements 
Output 2.1: Improved 
technologies, practices, 
and habits to increase 
production and 
consumption of diverse 
and more nutritious 




relations among indicators of 
human and environmental 
health for smallholder 
households as affected by 
sustainable farm production 
and dietary diversity. 
 
− MSc thesis and draft journal 
article: Interactions among 
nutritional and farming 
outcomes for smallholder 
households in Northern 
Ghana by July 2019. 
− Blog on interactions with 
actors and outcomes of 
modelling by July 2019. 
 
We did not have an MSc 
thesis student for this topic. 
We are creating a team of 
students who will be 
working on this topic in 
different locations/countries 
starting in Aug/Sep 2019.  
 
New students have been 
identified. 
 
Blog on interactions with 
actors and outcomes of 
modelling. 
















Project Outcome 3: Farmers and other value chain actors have greater and equitable access to production assets and markets (input and output) 
through enabling institutions and policies. 
Output Activity 3.2.1: Identify constraints to, and opportunities for increasing women and youth access to production assets in the 
target area. 
Sub-activities Planned milestones Deviation from milestone Achievements 
Output 3.2: Options to 
increase access to 
production assets and 






making for adoption. 
 
− Journal article: Intra-
household trade-offs among 
alternative farm designs for 
SI. 
− Journal article: Game-based 
analysis of negotiation and 
decision-making within 
households. 





Due date: July 2018 
Milestone 1 has been 
submitted to Journal of 
Peasant Studies while 






  Blog on the potential of the 
concept and algorithm for 













International Crops Research Institute for the Semi-Arid Tropics (ICRISAT) 
 
Project Outcome 1: Farmers and farming communities in the project area are practicing more productive, resilient, profitable and sustainably 
intensified crop-livestock systems linked to markets 
Output Activity 1.1.1: Test a combination of climate-smart crop varieties and agronomic practices to increase and sustain food and 
feed production. 
Sub-activities Planned milestones Deviation from milestone Achievements 
Output 1.1: Research 
products for more 
productive, intensive, 
diverse, profitable and 
resilient crop (cereals, 
legumes, and 
vegetables), livestock 
(sheep, goats, cattle, 
poultry and pigs), and 
integrated crop-
livestock farming 
systems are identified 




Evaluating sorghum crop 
simulation models using 
different fertilizer regimes 
and climate model outputs to 
improve the productivity of 
sorghum. 
 
− Best fertilizer management 
practices that will contribute 
to increased sorghum 
productivity 
− At least 300 farmers will be 
reached via farmers’ field 
day 
− Crop simulation Models 
(DSSAT and APSIM) outputs 
under different fertilizer 
scenarios to future climatic 
conditions 
− Economic cost and benefit 




− Paper on improving grain 
sorghum productivity in 
water-limited environments 
under climate change peer 
reviewed journal 
− Technology handbook 
contribution: Technology 3: 
Sorghum-NPK-organic 
manure; Mali. Chapter 3: 
There are no deviations 
from the planned activities. 
 
− On-station field 
experiments completed 
at three research sites 
and preliminary data 
report is included in the 
interim report. 
− Farmers field day was 
organized and a total of 
600 farmers in Bougouni 
and Koutiala visited 
sorghum fields in the 
technology parks along 
with other implemented 
technologies. Farmers 
field day was reported. 
− Combined data entry and  
formatting for 2017 and 
2018 has been started 
for setting  DSSAT and 
APSIM crop models.  
− Data for economic 
analysis is being collected 
and the report will be 




Project Outcome 1: Farmers and farming communities in the project area are practicing more productive, resilient, profitable and sustainably 
intensified crop-livestock systems linked to markets 
Output Activity 1.1.1: Test a combination of climate-smart crop varieties and agronomic practices to increase and sustain food and 
feed production. 
Sub-activities Planned milestones Deviation from milestone Achievements 
Integrated soil fertility 
management 
 
− Submission of 
conference/ symposium 
paper in-preparation.   
− Proposed title submitted 
in respect of Africa 
RISING handbook. 
 Understanding soil fertility 
management in cereal 
cropping systems in southern 
Mali 
− Household level nutrient 
flow data 
− Model result on nutrient 
flow characterized across 
farm typologies 
− Composting technology 
developed based on cotton 
stems; efficiency of compost 
application demonstrated  
− ISFM practices under 
different input and nutrient 
flow conditions 
− Technology handbook 
contribution: Technology 6: 
Compost making. Chapter 3: 
Integrated soil fertility 
management 
There are no deviations 
from the planned activities. 
− MSc student submitted 
the thesis. Copy is 
available.  
− One PhD student was 
recruited.  
− A total of 45 farmers 
were directly trained on 
composting in the 
technology park of 
M’pessoba. Replication 
of compositing is ongoing 
in the three villages of 
Sirakele, Ngolonianasso, 
and Zanzoni. Draft report 
is available  
− Chapter in technology 
handbook is in 
preparation 
 Evaluating improved dual-
purpose sorghum for crop-
livestock integration and 
− Report on farmers’ training 
and trial establishment 
− Technology handbook 
contribution: (Sorghum 
hybrids) under Chapter 1 
There are No deviations 
from the planned activities. 
All the improved dual-
purpose varieties yielded 
better than the local 
variety. In farmers’ field, 
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Project Outcome 1: Farmers and farming communities in the project area are practicing more productive, resilient, profitable and sustainably 
intensified crop-livestock systems linked to markets 
Output Activity 1.1.1: Test a combination of climate-smart crop varieties and agronomic practices to increase and sustain food and 
feed production. 
Sub-activities Planned milestones Deviation from milestone Achievements 
income generation in Sikasso 
Region/Mali 
− Technology handbook 
contribution: Technology 3 
(Dual purpose Sorghum 
hybrids) under Chapter 1 
− Agronomic and biophysical 
dataset 
− Map of trial locations on-
farm/parks 
− Report on farmers’ 
perception of varieties 
− Scientific publication (with 2 
years data) 
Peke, Tiandougoucoura, 
and Soubatimi grain yields 
were higher than the local 
check with 58%, 39% and 
33%, respectively. The 
yield advantage was higher 
when applying fertilizer, 
especially DAP+Urea. On 
station, the yield 
advantages were 21% for 
Soubatimi, 18% for Peke 
and 6% for 
Tiandougoucoura.  
From farmers evaluations, 
the most preferred variety 
in Bougouni is Peke (89 %) 
followed by 
Tiandougoucoura (80 %) 
and Soubatimi (76 %). The 
figure in Koutiala was 
completely different, with 
a clear preference for the 
local variety (80%) and is 





Project Outcome 1: Farmers and farming communities in the project area are practicing more productive, resilient, profitable and sustainably 
intensified crop-livestock systems linked to markets 
Output Activity 1.1.2: Test and disseminate a combination of improved breeds, housing, feeding, health and breeding practices to 
intensify rearing of livestock (sheep, goat, pig, and poultry) for meat, egg and milk production. 













goats, cattle, poultry 











for improved small 
ruminant production. 
 
− Data on perceived effect 
of feed-health 
intervention on 
household nutrition and 
gender equity  
− Report of the survey on 
the effect of feed and 
health intervention on 
gender equity and 
household food and 
nutrition security 
− Chapter in technology 
handbook on livestock 
technologies 
− Draft manuscript on 




− The report of the survey on the effect of 
feed and health intervention on gender 
and household nutrition is delayed 
because the data collection was 
completed towards the end of 
December 2018.  
− Analysis of the collected data is 
underway. 
− The chapter on livestock technologies 
for the technology handbook has been 
delayed due to lack of response from 
the contributing authors. As a result of 
this, the chapter on livestock will now 
focus on small ruminants and crop 
residue conservation techniques. 
 
 Improving crop livestock 
productivity and 
household income 
through the use of 
− Data on soil moisture, 
survey data on social, 
human and economic 
− Report of long-term CBT 
impact on social, 
There are no deviations 
from the planned 
milestones. 
− Environmental data on soil moisture and 
survey data on social, human well-being 
and economic data have been collected 
and draft report has been prepared and 
is available in the link below. 
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Project Outcome 1: Farmers and farming communities in the project area are practicing more productive, resilient, profitable and sustainably 
intensified crop-livestock systems linked to markets 
Output Activity 1.1.2: Test and disseminate a combination of improved breeds, housing, feeding, health and breeding practices to 
intensify rearing of livestock (sheep, goat, pig, and poultry) for meat, egg and milk production. 
Sub-activities Planned milestones Deviation from 
milestone 
Achievements 
contour bunding and 
agroforestry options. 
environmental, 
livelihood and economy 
− Technology handbook 
chapter: Technology 2: 
Land and water 
management strategies; 
Mali. Chapter 4: 
Strategies for improving 
land, soil and water 
management 
− Data analysis is ongoing and reported in 
the full report.  
− Draft of the technology handbook has 
been developed and shared with the 
Chief scientist. 
 Activity 1.1.3: Test and disseminate integrated crop-livestock-soil and agroforestry systems to increase and sustain productivity and reduce 
risk. 
 From a qualitative multi-
criteria assessment to a 
detailed economic and risk 
analysis of crop-livestock 
technology options at 
farm-level. 
− Economic indicators 
identified that are 
feasible to evaluate SI. 
− Effects of crop-livestock 
intensification options 
on economic indicators 
quantified. 
− Severity and frequency 
quantified of risks 
perceived by farmers to 
be important. 
− Contribution to 
technology handbook 
Chapters 1, 2, and 8. 
No deviation from the 
planned Milestone. 
− Two Malian MSc students have been 
recruited to work on this topic. Data 
collection finalized and data cleaning 
and analysis are ongoing. 
− WUR Master thesis is working on the 
effects of crop-livestock intensification 
options. 




Project Outcome 1: Farmers and farming communities in the project area are practicing more productive, resilient, profitable and sustainably 
intensified crop-livestock systems linked to markets 
Output Activity 1.1.2: Test and disseminate a combination of improved breeds, housing, feeding, health and breeding practices to 
intensify rearing of livestock (sheep, goat, pig, and poultry) for meat, egg and milk production. 
Sub-activities Planned milestones Deviation from 
milestone 
Achievements 
 Improving crop livestock 
productivity and 
household income 
through the use of 
contour bunding and 
agroforestry options. 
− Interim report 
− Data on agronomy and 
tree growth 
− Recommendation of 
best agro-forestry 
technology in 
combination with CBT 
− Farmer exchange visit 
There are no deviations 
from the planned 
milestones. 
− Data has been collected and analyzed 
and shared in Report. 
− A six-page summary report of best agro-
forestry technology in combination with 
CBT practice has been prepared and 
shared with the Chief scientist. The 
report is available in the links below. 
− Contour bunding in Mali - technology 




















Project Outcome 4: Effective partnerships are built with farmers, local communities, and research and development partners in the private and 
public sectors to ensure delivery and uptake at scale of SI, technologies, innovations and practices. 
Output Activity 4.1.1: Conduct cost-benefit and gender analysis coupled with other socio-economic analyses to identify and 
quantify adoption constraints and opportunities for different farmer contexts. 
Sub-activities Planned milestones Deviation from milestone Achievements 
Output 4.1: 
Alliances and effective 
partnerships developed 
between farmers, local 
communities, and 
research and 
development agents in 
the public and private 
sectors to enable the 
release, dissemination, 
and adoption of proven 
technologies and 
practices to scale. 
Predicting adoption of 
sustainable agricultural 




− Dataset  
− Technical report  
− Journal article 
 
There are no deviations 
from the planned work. 
 
Two Africa RISING 
validated technologies, 
dual-purpose sorghum 
variety (subatimi) and 
coutour bunding have 
been selected to conduct 
adoption studies. The 
analysis tools have been 
identified and the 
questionnaire for the FGD 
was designed. The field 
survey is planned to be 
conducted in April 2019 in 
the districts of Bougouni 
and Koutiala. The report 
will be included in the full 







Project Outcome 4: Effective partnerships are built with farmers, local communities, and research and development partners in the private and 
public sectors to ensure delivery and uptake at scale of SI, technologies, innovations and practices. 
Output Activity 4.3.2: Make reports available on the Africa RISING repositories. 
Sub-activities Planned milestones Deviation from milestone Achievements 
Output 4.3: An updated 
framework for 
monitoring technology 
adoption to be used by 




GIS mapping of implemented 
technologies across different 
agro-ecologies and 
demographic settings to help 
evaluation of adoption 
practices  
− Freely available land use and 
land cover maps, changes 
detection map from Landsat 
at 30 m resolution 
− Scientific article on context 
domain of technologies  
The activity leader was 
unable to complete the 
work as planned in 
December. More support is 
required from the IITA 
collaborator. The issue has 
been resolved. 
Remote sensing data 
analysis is ongoing for land 
use and land cover maps 
and change detection 
analysis. 
Collection of GIS, social, 
economic, demographic, 
and environmental data is 




Project Outcome 4: Effective partnerships are built with farmers, local communities, and research and development partners in the private and 
public sectors to ensure delivery and uptake at scale of SI, technologies, innovations and practices. 
Output Activity 4.4.1: Establish knowledge-sharing and learning alliances among scaling actors. 





learning alliances are 
developed within 
existing local and 
regional institutions. 
Operation of four 
technology parks as hubs 
for research and 
dissemination in Bougouni 
and Koutiala. 
−  Biophysical database on 
improved technological 
practices and participatory 
research in the technology 
parks. 
− Types of technologies 
disseminated, capacity 
building, farmers’ field 
visit and video 
demonstration. 
There are no deviations 
from the planned 
activities. 
− The four technology parks 
established in Bougouni and 
Koutiala have been used by 
researchers in the reporting 
period for field trials and 
capacity building activities.  
− Farmers’ field days were 
organized, and more than 600 
farmers visited the parks. 
Detailed report is available in the 
below links.  
102 
 
Project Outcome 4: Effective partnerships are built with farmers, local communities, and research and development partners in the private and 
public sectors to ensure delivery and uptake at scale of SI, technologies, innovations and practices. 
Output Activity 4.4.1: Establish knowledge-sharing and learning alliances among scaling actors. 
Sub-activities Planned milestones Deviation from milestone Achievements 
− 18 October: Africa RISING Mali 
Farmers Field Day- Koutiala, Mali 
– on the AR wiki at http://africa-
rising-wiki.net/FFD2018_Koutiala  
− 17 October: Africa RISING Mali 
Farmers Field Day- Bougouni, 
Mali – on the AR wiki at 
http://africa-rising-
wiki.net/FFD2018_bougouni  
− The news on farmers’ field day 
was communicated widely. See 



















IITA and Kwame Nkrumah University of Science and Technology 
 
Project Outcome 1: Farmers and farming communities in the project area are practicing more productive, resilient, profitable and sustainably 
intensified crop-livestock systems linked to markets 
Output Activity 1.2.1: Test and disseminate land, soil, and integrated land‒soil technologies and practices to improve and sustain 
productivity and ecosystems services at the farm and landscape/watershed levels 
Sub-activities Planned milestones Deviation from milestone Achievements 
Output 1.2: Integrated 
management practices 
and innovations to 
improve and sustain 
productivity and 
ecosystems services of 
the soil, land, water and 
vegetation resources 




in the intervention 
communities. 
 
Assess the impact of 
combination of SWC 
interventions on soil moisture 
and nutrient fluxes for crop 
productivity within farming 
systems across an agro-
ecological gradient while 
capturing gender and socio-
economic dynamics of target 
beneficiaries for climate risk 
adaptation. 
 
− Technical brief on dynamics 
of nutrient management in 
farming systems 
− Training manuals and 
brochures on soil and water 
conservation measures, 
cropping calendars and ICT 
 
There is progress being 
done towards achieving this 
deliverable.  The original 
timeline for November 2018 
to achieve this output was 
not realistic. 
 
Installation of monitoring 
equipment was 
successfully conducted; 
modelling and analyses are 
ongoing. 
 
Co-develop with partners and 
share with end-user’s crop 
planning decision matrix that 
links soil characteristics, 
planting dates information 
complemented with training 
of extension agents and 
development partners on use 
of the matrix for improved 
crop productivity thus 
developing both human and 
institutional capacity. 
Crop planning decision 
matrix. 
This activity is ongoing 
through data collection from 
farmers to inform on crop 
planning decisions. 
Survey instrument was 
developed, work 






Project Outcome 1: Farmers and farming communities in the project area are practicing more productive, resilient, profitable and sustainably 
intensified crop-livestock systems linked to markets 
Output Activity 1.2.1: Test and disseminate land, soil, and integrated land‒soil technologies and practices to improve and sustain 
productivity and ecosystems services at the farm and landscape/watershed levels 
Sub-activities Planned milestones Deviation from milestone Achievements 
 
Engage ICT and GIS tools as a 
means to share information 
and scale out Africa RISING 
technologies in collaboration 
with strategic partnerships in 
the Region. 
ICT platform There are numerous build 
up activities contributing 
towards this output for 
realization of the platform. 
Engagements for launching 
and operationalization of 
platform with service 
providers conducted. 
Farmers’ names input into 
database and content 
development is underway. 
West Africa Handbook 
Chapter: Land and water 
management strategies in 
Cereal-Legume based farming 
systems. 
Chapter on Land and water 
management strategies in 
Cereal-Legume based farming 
systems for technology 
handbook. 
The original timeline for 
November 2018 to achieve 
this output was not realistic. 
Book chapter has been 

















International Institute of Tropical Agriculture (IITA) 
 
Project Outcome 1: Farmers and farming communities in the project area are practicing more productive, resilient, profitable and sustainably 
intensified crop-livestock systems linked to markets 
Output Activity 1.1.1: Test a combination of climate-smart crop varieties and agronomic practices to increase and sustain food and 
feed production. 
Sub-activities Planned milestones Deviation from milestone Achievements 
Output 1.1: Research 
products for more 
productive, intensive, 
diverse, profitable and 
resilient crop (cereals, 
legumes, and 
vegetables); livestock 
(sheep, goats, cattle, 
poultry and pigs) and 
integrated crop-
livestock farming 
systems are identified 




Established 3 crop-livestock 
research activities on: (i) 
variety and planting density 
effects on grain and fodder 
yield and quality of 
groundnut, (ii) leaf stripping 
to maximize food and feed 
yields from maize-based 
cropping systems and (iii) 
cowpea living mulch effect on 
weed control, soil properties 
and maize yield. 
Agronomic and gender 
preference for technology 
data.  
 
Targeted number farmer 
field trials for the groundnut 
and living mulch trials were 
not reach due to late start 
of research activities 
because of uncertainty in 
the release of funds from 
donors. 
 
− Intensive and 
productive plant 





− Farmers have 
identified right growth 
stage to strip maize 
leaves for livestock 
feeding without 
affecting grain yields. 
− Farmers have 
identified resilient 
mulching system that 
conserve soil moisture 
and control weeds in 
maize based cropping 
system. 
− Farmers are well 
informed about maize 
106 
 
Project Outcome 1: Farmers and farming communities in the project area are practicing more productive, resilient, profitable and sustainably 
intensified crop-livestock systems linked to markets 
Output Activity 1.1.1: Test a combination of climate-smart crop varieties and agronomic practices to increase and sustain food and 
feed production. 
Sub-activities Planned milestones Deviation from milestone Achievements 
and groundnut 
varieties with regards 
to their maturity days 
and when to plant a 
crop variety depending 
on the calendar of the 
cropping season. 
− Farmers have assessed 
the resilient mulching 
system and improved 
groundnut production 
methods based on 
sustainable 
intensification criteria 
and made their 
selections. The 
feedback is useful for 
proper planning for 
scaling. 
−  
 Organize community-field 
days to access farmer 
preference and perceptions 
on the above technologies 
using the SIAF. 
 
Cost-benefit and labor input 
data   
 
No deviation form 
Milestone 
Labor data has been 
collected and initial 




Project Outcome 1: Farmers and farming communities in the project area are practicing more productive, resilient, profitable and sustainably 
intensified crop-livestock systems linked to markets 
Output Activity 1.1.1: Test a combination of climate-smart crop varieties and agronomic practices to increase and sustain food and 
feed production. 
Sub-activities Planned milestones Deviation from milestone Achievements 
  Livestock productivity data No deviation form 
Milestone 
Report on livestock 
productivity and fodder 
quality as well as 
associated data provided 
  Technology extrapolation 
domain 
No deviation form 
Milestone 
Report on West Africa 
extrapolation domains 
produced and currently 
conducting crop suitability 
assessments. 
  Database on sub-activity 
GH111A-1801-1803 
No deviation form 
Milestone 
Data was collected, 
cleaned and currently 
being analyzed as we await 
for further data from 
livestock partners. 
  Paper published: Variety and 
plant spacing effects on 
groundnut grain and fodder 
yields. 
No deviation form 
Milestone. 
On track towards being 











Outcome 2: More farmers and farm families are adopting technologies and practices to improve nutrition, food and feed safety, post-harvest 
handling and value addition. 
Output Activity 2.2.1: Introduce, evaluate, adapt and disseminate existing postharvest technologies and practices. 
Sub-activities Planned milestones Deviation from milestone Achievements 
Output 2.2: Postharvest 
technologies and 
practices to provide 
options for the food, 





staff, and development 
partners. 
Conduct cost-benefit and 
gender analysis coupled with 
other socio-economic 
analyses to identify and 
quantify adoption constraints 
and opportunities for 
different farmer contexts. 
Demonstrate small scale 
maize shelling machines to 
farmers. 
Done as planned. The maize shelling 
machines were 
demonstrated to more 
than 1000 farmers in three 




officers, artisans, and 
NGOs. A photo report has 
been prepared and shared 
with the Africa RISING 
community and other 
















Outcome 4: Effective partnerships are built with farmers, local communities, and research and development partners in the private and public 
sectors to ensure delivery and uptake at scale of SI, technologies, innovations and practices. 
Output Activity 4.1.1: Conduct cost-benefit and gender analysis coupled with other socio-economic analyses to identify and 
quantify adoption constraints and opportunities for different farmer contexts. 
Sub-activities Planned milestones Deviation from milestone Achievements 
Output 4.1: Alliances 
and effective 
partnerships developed 
between farmers, local 
communities, and 
research and 
development agents in 
the public and private 
sectors to enable the 
release, dissemination, 
and adoption of proven 
technologies and 
practices to scale. 
Predicting adoption of 
sustainable agricultural 
practices in Sudan and Guinea 
Savanna agroecologies 
Data collection Done as planned − Data collection has 
been completed 
− Data cleaning is on 
progress. 
 
 
 
 
 
